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PRIZE ESSAY, 1882. 


IMPORTANT IMPROVEMENTS IN THE ART OF 
WAR DURING THE PAST TWENTY YEARS 
AND THEIR PROBABLE EFFECT ON 
FUTURE MILITARY 
OPERATIONS. 


BY LIEUTENANT-COLONEL HENRY M. LAZELLE, JU. S. A., 
COMMANDANT OF CADETS AND INSTRUCTOR OF TACTICS U.S. MILITARY ACADEMY. 


PART I. 
IMPORTANT IMPROVEMENTS IN THE ART OF WAR DURING THE 


PAST TWENTY YEARS. 


To follow, step by step, the growth of progress in the 
means of war during the past twenty years, would not be 
possible within the limits of this paper; neither could this 
serve the purpose of the inquiry, which relates more to the 
designation and the limits of improvements and to aggregate 
advancement, than to their history. The military spirit, 
though occasionally antagonistic to rapid evolution in 
civilization, has not unfrequently been a large factor of the 
most progressive ideas. And at all times, not only has the 
conduct of war been in harmony with the development of 
the period, but the appliances of war have literally repre- 
sented the relative state of material progress of the age. 

The present, as the machine age of the industrial arts, 
reflects more than any other the machine age of warfare ; 
its characteristics being the application of mechanical arts 
to the offensive and defensive energies of nations at war. 

Though the latter half of the 19th century has shown 
itself most prolific in this respect, doubtless improvements 
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will be presented before its close, quite as fertile in new 
conditions imposed upon warfare, as have been those already 
developed. The prominent improvements in artillery 
during the past twenty years, relate to the range, accuracy 
of fire, and penetrative power of this arm. On the appear- 
ance of rifled small arms a quarter of a century since, it was 
proclaimed that the days of artillery were numbered ; and 


TABLE “A,” 
TABLE OF AMERICAN ORDNANCE, 1861. 
ftw (rifled)...... { Wrought Iron or Steel. } 


6-pounder....... 
12 “ Bronze. 
4, 5-in. (rifled).. 
ere { Siege and Garrison.. | 12 pounder...... 
32 
| Sea Coast... 143 J 
8-inch 
8 
Io Cast Iron. 
Io 
( Mountain............12-pounder.. ... ) 
12 
Garrison and Siege.. 8-inch.......... 
Sea Coast.......... 49, 
(8 
S 
BO 
Sea-coast..... 
24-pounder........ Bronze. 


as the killing power of the new, over the old arm, had been 
increased from 350 to 1,400 yards, it did not require demon- 
stration to convince that unless the effective fire of artillery 
could be correspondingly increased over that of smooth-bore 
guns, it must be consigned to a subordinate place. But 
the advent of rifled guns followed closely, and partially 
restored the importance of artillery. As will be seen from 
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table “A,” in 1861, the ordnance of the United States, with 
the exception of one siege and one field gun was of the 
smoeth-bore character. It was in no respect inferior to 
foreign ordnance; it was in some features superior, 
inasmuch as the heaviest columbiads were of larger calibre 
than most European ordnance, and combined the qualities 
of the gun, the howitzer, and mortar, being equally suited 
to the defence of narrow channels and distant road-steads. 
We were then rapidly setting aside the 24, 32, and 42 
pounder guns for columbiads, firing either shot or shell, at as 
high as 30° elevation, and giving ranges from 3,800 to 
4,700 yards. 

In the spring of 1860, the first Rodman gun (15 inch) 
was perfected. It was loaded with facility, and gave 
greater precision of fire than the columbiads; and an 
extreme range of 5,400 yards with a windage of only one- 
tenth of an inch. Captain Rodman’s method of cooling 
cannon from the interior, contributed to the endurance of 
the piece, produced a more homogeneous casting, and 
resulted in cast-iron cannon not only stronger, but less 
liable to enlargement of the bore. From that time the 
smooth-bore ordnance of America was, in power, endurance 
and working capacity, equal to any in the world. 

Improvements by Americans in the method of working 
cast-iron, were important advances in gun making, and 
permitted an increase in the calibre of cast-iron sea-coast 
cannon. 

From 1861 to 1874 there were adopted six different 
calibres of heavy smooth-bore guns of from 8 to 20 inches, 
the last having an extreme range of 8,000 yards. These 
guns sustain heavy charges of powder, and give initial 
velocities of 1,500 feet; and with an accuracy at 1,500 
yards, equal to the best rifle guns. 

AMERICAN HEAVY RIFLED GUNS. 

It was during the pressing emergencies of our great civil 

struggle, and at a period of comparative anarchy of ideas in 
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heavy rifled gun making, that there were hurried into service 
rifled guns of large calibre of the Parrott system :—cast-iron 
guns hooped with wrought-iron, Parrott’s patent for his 
rifled gun was dated October 1st, 1861, and in 1862, on the 
appearance of his 8-inch 200 pounder, it was pronounced, 
by competent English authority, the most powerful gun in 
existence. 

Forty-four heavy Parrott guns burst during the siege of 
Charleston and six at Fort Fisher; results which might 
have been anticipated, considering the different expansive 
powers of wrought and cast-iron used in their construction, 
and they have naturally been since regarded as_ unsafe. 
Notwithstanding these disadvantages however, the guns of 
the Parrott system were a great advance over the smooth- 
bore in range and precision. Though the prodigious 
crushing effect of the large projectiles of the latter, 
and their power and precision for short distances, have kept 
them in service, they have the deficiencies of all smooth-bore 
guns. In 1870 our ordnance bureau began the manufacture 
of muzzle-loading cast-iron rifled guns: the augmentation 
of defensive strength of armor, and the increased power 
of foreign ordnance, rendering necessary corresponding 
changes in our own. Objections to the use of cast-iron for 
heavy rifled guns, and the greater strength of wrought-iron, 
led in 1874 to the adoption of a method of converting the 
Rodman guns into rifles, by lining them with a coiled 
wrought-iron tube, having a jacket shrunk on extending 
through the breech. 

The old difficulty of imperfect welding developed grave 
accidents in the muzzle insertions of these tubes, by their 
being blown out, and tearing off the muzzles of the guns. 

To prevent this the breech insertion was adopted, and a 
shoulder provided in the tube, in front of the charge. But 
it is by no means yet determined, that cast-iron guns so 
lined are improvements on rifled guns constructed wholly of 
cast-iron; it being claimed that while the bore is reduced, 
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TABLE ‘‘B.” 


TABLES OF COMPARATIVE POWER OF AMERICAN AND EuropEAN HEAvy RIFLED ORDNANCE. 


I.—12-INCH RIFLES OF 1880. 


25, 
a3 
Sz 
KIND OF GUN. & 8 
4) 
Inches. /Tons. |Inches. ‘Pounds Pounds| Feet. |Ft. Tons. 3 
Armstrong breech-loader........ 12 22.00) 264 179.6 | 697.5 | 1,614 
English muzzle-loader, (wrought | 
12 35 162.5 110 700 | 1,300 124.9 
| 
age eos -loader (steel). .... 12 35.30) 227.167, 110 664 1,329 | 113.6 
I breech-loader (cast-iron, 
CS aT 12.6 87 252 110 770 | 1,220 113.4 
American muzzle-loader (cast- 
iron, wrought iron tube)....... 12.5 | 40 227 110 700 1,403 | 127.7 
Il —11-INCH RIFLES. 
English muzzle- wooed (wrought 
iron, steel tube)...............+ 11 25 | 145 85 535 1,315 | 96. 
Krupp breech-loader (steel,..... 11 27 | w7 88 495 1,410 | 93.7 
French breech-loader (cast-iron, 
steel hooped and tubed)........ 10,803 | 21.7 | 163.7 79.38 476.4 1,378 88.7 2° 
American muzzle-loader (cast- } 1197 yds. 
fron, wrought-iron tube). ..../ 11 23.7 | 161 85 535 1,359 | 100.7 14° 
| 6038 yds 
Ill.—10-INCH RIFLES. 
| | 
English muzzle-loader (wrought. | 
iron, steel tube)............+.. | 10 18 | 145.5 | 70 400 | 1,364 | 784 
Krupp breech-loader (steel)..... | 10 19.44) 169.6 | 66 874 1,426 | 74.6 
n breech ‘weed (cast- -iron, | | | 
.448 17 157.5 | 66 330 1,426.8} 69.2 
French breech- loader (cast-iron, | 
steel hooped and tubed).......; 9.449 | 13.8 | 162.55 61.7: 317.6 | 1,427 | 64 
American muzzle-loader (cast- 
iron, wrought-iron tube)...... | 10 18 | 14722 70 | 400 | 1,881 | 70.7 
IV. —8-INCH ‘RIFLES. 
English (wrought- 
iron, steel tube)................ 8 9 118 | 35 180 1,413 | 36 
Krupp breech-loader (steel)..... 8.26 9.7 161.8 | 37.4 216 1,384 “7 
French breech-loader (cast-iron, | 
steel hooped and tubed). ..| 7.688 7.9 135.89 | 38.1 165.4 1,486 37.1 Si 
American muzzle-loader (cast- | 
iron, wrought-iron tube)...... 8 7 117.25 - 35 180 1,414 | 36 } 27% 
9419 yds 


little strength is added to the cast-iron structure, by lining 
with a softer material. 

In the use of these guns there has been more or less 
opening of the welds; the tubes have in some cases 
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cracked completely through ; and the heavy steel jacket 
has been ruptured; the gun body in many instances 
remaining uninjured. While it is not denied that the 
wrought-iron tube is stronger than the cast-iron, it is held 
that its form is more rapidly changed under the strain of 
discharge ; and that good American gun iron with a high 
elastic limit, either cast, or wrought, homogeneously 
re-inforced, is equal to even cast-iron hooped with steel. It 
certainly would appear that any combination of metals, 
differing in physical properties and characteristics, as do cast 
and wrought-iron, could not result in a gain, in the ratio of 
their tensile and transverse strength: and in England 
experiments in this direction have long since been aban- 
doned. But it iscertain that the subject is far better under- 
stood by the light of experience, than ten years ago; and 
it is equally certain, that in their shooting qualities, these 
guns compare quite favorably in power, at least, with 
European guns, as will be seen by reference to the table “B.” 
AMERICAN LIGHT RIFLED GUNS. 

While we have been careful observers of the steady 
progress of Europeans in field armament, we have not had 
the same cause for anxiety, since our dangers from foreign 
foes have lain near our sea-coast ; and it has been chiefly 
for the benefit of that line, that our meagre appropria- 
tions have been expended. With the exception of the 
thirty-pounder Parrott, now below the standard of efficiency, 
with strength, we have but one rifled siege gun,—4}-inch 
cast-iron adoptedin 1861. Of field guns, there are a 33-inch 
and a 3-inch rifle of wrought-iron of moderate merits ; and 
a gun recently produced, a breech-loading rifle of 3.18 inches 
calibre which, in construction and power, is regarded as but 
little inferior to the best foreign field guns. 

European Artillery—As has been stated, in 1861 
American smooth-bore, heavy and light ordnance, was 
inferior to none, so that we shall pass on; to the heavy rifled 
guns of Europe. The first rifled ordnance used in warfare 
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were the 68 pounder and 8-inch Lancaster guns of the 
English at the siege of Sebastopol in 1854. But for abundant 
reasons they were soon dropped from service, and no other 
rifled guns was used in England until Armstrong’s 12 
pounder field gun was adopted in 1860, Buta considerable 
advance had been made in rifled guns of large calibre in 
Europe as early as 1860. 

The heavy Blakely gun of cast-iron with a wrought-iron 
jacket was officially experimented upon as early as 1855: 
and was subsequently twice unfavorably reported upon in 
1859 and 1863, but never adopted. On the continent, the 
direction of invention, and of most progress was toward 
breech-loaders ; those of Wahrendorf and Cavalli being the 
most noted prior to 1860; though they were each, in many 
particulars, very objectionable : the breech-loading mechan- 
ism being complicated, the breech imperfectly closed, 
and wanting in solidity and in safety. Various plans 
of rifling, and systems of breech-loading, were continually 
brought forward ; some identical with, and some modifica- 
tions of those of more ancient date, but none prior to 1860 
were officially adopted in any country. 

In that year the French rifled their cast-iron 30 and 50 
pounders, to throw shells of 60and 89 pounds. These guns 
had three grooves of increasing twist, and were strengthened 
by wrought-iron hoops. The projectiles had three large 
studs, one-half of zinc and one-half cast on the shell. The 
guns were very deficient in accuracy. A great impetus was 
given to the subject of rifled guns of all calibres by the effec- 
tive work of the French guns in the Italian campaign. This 
was the first occasion of the employment of rifled field 
artillery. Spain and Austria at once followed the system 
of rifling of Colonel de Beaulieu’s or the French plan; as 
also did Italy for both her light and heavy guns. Russia 
was at first more tardy in action, but in the end more 
hurried, adopting a method of rifling of their own, and 
then abandoning it for that of Krupp. In England, the 
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first rifled gun adopted was Armstrong’s light 12 pounder in 
1860 ; and though it was by no means the first built up gun, 
it was the official beginning of that celebrated system soon 
afterwards adopted for all English ordnance. He immedi- 
ately assigned to the crown the rights of his invention and 
simultaneously became one to organize the Elswick 
Ordnance Company: and there, and at Woolwich, have since 
been made these guns; those of Woolwich being muzzle- 
loaders, and having soft metal studs, or ribs on the projec- 
tile, much like those of the French; and those of Elswick 
being breech-loaders, the projectiles at first, having soft 
metal coatings, larger in diameter than the bore of the gun 
and representing the compressing system of rifling. 

The Prussians adopted the breech-loading and the com- 
pression plan soon after the Armstrong gun appeared in 
England ; and as these two guns have given better results 
than any others, they illustrate the extreme advances in 
artillery. 

In England, cast-iron, whether singly, or in combination 
with wrought-iron found but little favor, and attention was 
early directed to wrought-iron in solid form which was 
considered safer. But in practice the various methods 
of forging failed to produce uniform density, the great 
difficulty being to form a perfect weld between the parts ; 
and the method of manufacture was highly injurious to the 
strength of the iron. 

Solid iron, in any form, being in the estimation of the 
English and Prussians unsafe as a material, there was no 
alternative but to build up guns by welding hoops, or jackets 
of homogeneous metal, around inner tubes of steel, And 
the degree of excellence to which the latter metal has 
been brought, both in England and in Prussia, has enabled 
those two countries by lavish expenditures, to produce 
built up rifled guns of the highest perfection. 

The most reliable professional authorities in this country 
and Europe, pronounce the Prussian guns of Krupp’s 
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TA 
Table showing the weights, dimensions, charges, etc., of the most powerfui 


| | § 
| & | Lengthot 
NATURE OF GUN. | ¢g bore. 
| 2 Pig 
| 3 | x 25 
| Inches. Tons. Feet.| Feet.;Calibres. Z| Lbs. | Lb: 
ENGLISH. 
WOOLWICH. 
M. L. Cannon of coiled wrought iron, lined; | 
with tube of cast steel. Frazier’s system...) 16 80 26.9 | 24 18 11) 45 | 17 
ELSWICK. | | 
ML. Cannon of coiled wrought iron, lined | 
with tube of cast steel. Armsirong’ssystem.; 17.72 100 32.9 | 30.25 20 28 463 2.0; 
CERMAN. 
ESSEN. | | 
15.75 | .7 32.8 228.57 21.77 484 1,7) 
B.L. cannon, steel-hooped. Krupp’s system. 12 3 2 2 68 1584 
PP 49.45 17.67; 17.75 22.5 M 1764 
ITALIAN, 
TURIN. 


B L cannon of cast iron. hooped with steel.) | ; | 
General t's system... .. 29.52; 27.5 18.35 60 40 | 2.2 


FRENCH. | 


RUELLE. 
B.L. cannon, steel hooped........ .....| 28.02 124 33.59 31.09 20.6 575 


RUSSIAN. | 
B. L. cannon, cast steel, hooped. ee 12 3) 6 17 17 36, 114 6 


UNITED STATES. 
M. L. cannon, cast iron, lined with coiled} 
wrough iron tube 
B. L. cannon (proposed model) lined with } | 
steel and coile: wrought iron. ... 12 55 | ..| 290 80 
COMPARED WITH THI 
The 200-pounder Parrott gun was regarded by English authorities, on its appearance in 1862, as 
This gun, with 25 lbs. powder and a 70 Ibs. spherical shot, gave a muzzle velocity of 1,800 feet. Calib: 

18 to 175 Ibs.; muzzle velocity, 1,802 feet at 11° 47’. Elevation gave 4,272 yards range. 
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TABLE “C.” 


most powerful service and experimental guns existing or proposed at the commencement of 1880. 


| 
| 
| 
| 


| ‘ls | 38) | 
Feet.. Tons. Ft. Tons.| Inches. 


Means of rotation. 


|) Bronze studs and ex- 
11) 425 | 1,760 | panding gas checks. 


| | | 
| 


30,612 | 28.08 


{ The 7l-ton gun is the largest yet made by 
| | Krupp—gives higher velocities than the Wool- 
37,476 25.88 | wich 80-ton gun or Elswick 100-ton. Against 
armor is as effective as the latter, and more so 


28 463 2,010 Expanding gas check....| 1,640 21 


| 

| | | than the former. It will pierce 24 inches iron 
| 


| | plating at 5,400 yards. 
Cn) 4 | 1,711 [Copper bands............ | 1,702) 20.9 31.359 | 31.81 | . t Projectile of the 9-inch or 24 centimeter 
68 158.4 133 |Copper bands............ | 1.649 ........| 18.817 | 21.09 | 4 drove a shell through 20 inches of iron plating, 
M4 176.4 3u8 |Copper bands............ 2,086 19.49 9.291 19.49 | | and it travelled 3.250 feet afterwards. This 
| , | | gun is about —s in power to the English 38- 
| | ton gun, though not half its weight. Of five 
' | | rounds fired with chilled shell at a target 2.734 
| yards one and four hit within 
_ Diy 28.959 2087 | 4 parallelogram 3 feet 6 inches wide and 9 feet 
j 1.3 about | (6 inches high. 
| 14 tons. 
| | 
| | | 
| 
S75 | 2,645 \Copper bands. ..........| 1,68)........ 49,316 35.73 
| | 
360114 | |Lead coating............ 8,764 13.59’ Rance of AMERICAN BREECH-LOADER. 
Flevation, 
— 
7 115 [ 700 Expanding gascheck....) 1,485 15 10,701 8° 16? we 
| Yards.' Yards.’ Yards.| Yards.) Yards. 
200 800 Expanding gascheck....' 1.886 ........ 19 726 29 83 2.169 | 6.506 | 10.228 13.203} 14.938 | 


D WITH THE BEST HEAVY GUN OF 1862. 
ance in 1862, as the most powerful service gun extant, and it is properly taken to contrast with the best heavy guns of 1880 


00 feet. Calibre, 8 inches; weight, 8 1-7 tons; length of bore, 136 inches; charge of powder, 16 lbs.; weight of projectile, 
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manufacture both heavy and light, the best in the world. 
And English artillerists place the merits of Krupp’s guns 
higher than their own. 

The 40-centimetre or 16}-inch, 71 ton gun, is the largest 
yet manfactured in Krupp’s establishment. It gives higher 
velocities than either the Woolwich 80 ton, or the 
Armstrong 100 ton gun; and against armor, is as effective 
as the latter and more so than the former, it being capable 
of piercing iron plates 24 inches thick at 5,400 yards. The 
Krupp 24-centimetre or g-inch gun, firing a chilled steel 
shell of 352 pounds, gives an initial velocity of 1,910 feet per 
second, and a total energy of 8,755 foot-tons. This gun 
weighs 18 tons and the English 38 ton gun exerts about the 
same power. “It would not be unfair to say, that of heavy 
guns those of Krupp are about equal in power and penetra- 
tion to Woolwich guns of twice their weight.” 

The Krupp guns are all of the same general type. They 
are all of steel, and all are rifled by a large number of shal- 
low grooves separated by narrow lands. “The ground 
work is recognized that power is gained by a low maximum 
long maintained pressure; and that this pressure is best 
supported by employing an inner tube of steel strengthened 
by an exterior of steel shrunk on in coils.” The steel is 
near perfection in fabrication, and this, with the thorough 
construction of the gun, constitutes an important factor of 
its ascendency. 

The points of superiority are, the greater suppression of 
windage ; the certainty of the projectile receiving the 
rifling motion: careful adaptation of the inclination of the 
grooves to the calibre, form of projectile, and charge of 
powder ; great perfection of projectile in uniformity of di- 
mensions, figure, density and mass; suppression of gas 
escape at the fermature; greater stability of flight of the 
projectile; greater initial velocity, range and accuracy. 
“The principles successfully established are the use 
of steel as a material; the method of rifling with large 
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bearing surfaces and shallow grooves; and the use of 
increased powder chambers, and barrels of sufficient 
length and diameter to burn the charge.” Krupp has 
thus produced guns of greater general accuracy and higher 
power than any others, relative to weight of metal. 

The positive advance then in heavy guns, during 
the past twenty years is from the imperfect 200 pounder 
Parrott gun to the perfect Krupp breech-loader, pene- 
trating over three feet of iron and weighing only 38 tons. 

Field guns of Europe—In 1861, American smooth-bore 
light guns, were fair representatives of those of Europe, and 
as there has been no advance in the power of either, we 
shall proceed to consider the changes in rifled field guns. 

As has been stated, they were first used by the French in 
the war of 1859 and contributed largely to their success at 
the battle of Solferino. They were brass guns of six hundred 
weight, throwing a projectile of nine pounds. They fired 
the ordinary shot, as well as the elongated projectile, and 
case shot at close quarters. The rifling consisted of six 
rounded grooves, and the projectiles had twelve zinc studs 
arranged in pairs. As early as 1861 Spain, Austria and 
Italy, had adopted the French system of rifle and projectiles. 
England the Armstrong in 1860; and Prussia began to use 
the breech-loading and compression plan of rifling, soon 
after. The rifled field guns first in use, though in range and 
accuracy greatly superior to the old guns, were still 
very inaccurate, and their destructive effect was by no means 
in the ratio of their increased range. 

At high velocities, grape and case shot could not be fired 
so that within ranges of 600 or 700 yards, the advantage 
remained with the old weapons. These facts are recognized 
at home and in Europe, and we consequently find nations 
retaining some smooth-bores. As the chief merit of early 
rifled guns was, increased range and accuracy, it was most 
important to invest them at these greater distances, with 
the formidable character of the smooth-bore, at shorter 
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The first step in this direction was the introduction of the 

. Armstrong segment shell, which breaking up into a greater qi 
number of fragments than the common shell, proved much } 
superior; but as it had certain defects of flight, and but ‘ 
imperfectly answered the necessary requirements, the 
shrapnel shell was adapted to rifled guns. Another step 
was the substitution of steel tubes, hooped with iron, or | 
steel, for bronze guns. This was imperative: for to 
make shrapnel vigorously destructive, guns were wanted 
imparting a much higher initial velocity giving a greater | 
range and consequent flatter trajectory ; and to sustain the 
greater strain, it was necessary that the steel should succeed " 


the bronze guns. 


TABLE D.” 
y COMPARATIVE RANGES OF SMOOTH-BORE AND EARLY RIFLED FIELD GUNS, if 


fg | fg] 
es =| <3 
| | | | | 
ES < 
Weight of charge...............-.. | 1.25 Ibs. 2.5 Ibs. | 1 Ib, 1.6 Ibs. |1.4 Ibs! 2 Ibs. 
i — | 
213.) 
Weight of 5 | 52) shell, —_|shell. |shell. 
is 2ia | sin 
a | & | 2 |@ | 
| i | 
| 4 5° 12° 12° 12° | 12° 
| | { 
Range in yards...................-+ | 1,528 | 1,200 1,680 | 1,135 | 3,270 4,150 8.904 | 3,075 | 
| | | 
10°-range, 12°-range, 20°-range, 20°-range. | 
1,800 yards. |2,000 yards. | 3,972 yards, 5,325 yards, 


arms, in range and precision, again forced the issue between 
infantry and artillery fire, and nations were again quickened 
to the importance of still greater power in field guns. 
Prussia was the first to lead in supplying guns firing larger : 


| 
| But the rapid advances made in breech-loading small = 
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shells, with heavier charges and giving higher velocities. 
One heavier gun, in place of a variety in calibre of light 
guns, was adopted ; and the common shell improved to give 
from 120 to 150 fragments. And these changes with the 
same general result, have been adopted in Europe. 

The best type of this gun isthe Krupp 9.6-centimetre— 
3% inches calibre ; length, 7 feet ;—weight 1,200 pounds ;— 
powder chamber 13.3 inches long ;—diameter, 4 inches ;— 
initial velocity 1,481 feet ;—energy, 405 tons; weight, of shell, 
common, or ring shell, 26 pounds;—powder charge, 5 pounds. 
“Ten rounds, fired at a horizontal target 8,748 yards distant, 
fell in two groups, one 60 yards in advance of the other ; the 
nearer within a parallelogram 40 yards broad and 65 deep, 
and the farther of 60 yards broad and 30 deep.” 

In a newcountry where roads are unfrequent and inferior, 
the ordinary heavy field gun of European countries would 
not permit great mobility. To secure this, there has been 
recently constructed by Krupp, a light field gun, 7.5-centi- 
metres, of superior accuracy at from 1,000 to 4,575 yards, to 
either the Austrian, English or Italian field guns of the 
same calibre but of greater weight of metal and parts, by 
from one-fourth to one-half. Everything considered it is 
unquestionably the best light field gun in the world. See 
table “ F.” The best systems of European field artillery are 
those of Prussia, Russia and Italy. 

These guns are steel breech-loaders with breech jackets of 
steel. The French guns are steel breech-loaders strength- 
ened at the breech by steel rings; while the Austrian are 
steel bronze breech-loaders. The English, though pioneers 
in breech-loading, adopted the muzzle-loader in its place in 
1866, as they found the then breech-loading method of 
Armstrong, if not positively bad, too complicated and 
imperfect for field service. Contrasting the range, precision 
and destructive effect, of the best rifled field guns of twenty 
years ago, with the best of the more recently constructed, 
and it may be said in general terms that the range has been 
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TABLE “E.” 
Table of mean errors in range and direction of some of the best shooting, S. B. and rifled light guns of 1860 and 1880. 
KIND OF ORDNANCE. | | | SE/ 2) 
3 | 4 2 \Mean deflection in feet. Mean deflection in feet. 
Rifled—1860. | } | 
Armstrong B. L., 12-pounder. 3 a 60z.| 12 923 nen eee 2 | 123 8.1 2,146) 5° lll 11.7 
Rifled—1881. | 3 Ibs. | 
French 8-c. m.—B. L........ 3.15! 94089.76 5 oz. 12.3 1,608 7,000)1,094) 1°,32’| 83 3. 2,188) 8°,53’ St 5. 
| | | mean error;mean error mean error mean error 
Smooth bore—1860. | | | | in range ' direction in range | in direction 
18-pounder—English......... 5 (3.9009 61bs,| 92 |..... 2,600|1,000 19,50’, 130 12 |2,000| 6° 180 | 30 
{ 


Of ten shots from Krupp’s 44-inch field gun, fired at a horizontal target 10,300 yards distant, all were included within 44, and nine 
within 18 yards of lateral deviation; and within 800 yards of distance, the extreme ranges being 9,700 and 10,500 yards. Of ten shots fired 
from,the 3}¢-inch gun at a target 8,700 yards distant, five fell within a parallelogram 70 yards long and 40 wide, and the other five within a 
parallelogram 33 yards long and 65 yards wide, the extremes of range being 8,833 and 9,057 yards. 
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increased one-half; accuracy of fire threefold, and that the 
destructive effect is immensely greater. 

The features of change, resulting in gain of power, in 
both light and heavy guns during the past twenty years are, 
in the strength of the material used ; the method of manu- 
facture; greater length of bore; suitably enlarged powder 
chambers ; large increase of powder charges ; suppression 
of windage and gas escape ; and the allowance of air space 
in the chamber about the cartridge, permitting the use of 
larger charges without straining the gun. 

Mortars and Hlowttzers.—In our own country modifica- 
tions in mortars have been by a slight increase in length 
and weight of metal in the large calibres ; and by forming 
elliptical chambers, permitting the projectile to rest always 
in contact with the powder. The result has been a small 
increase in range, that of the sea-coast being 4,500, and of 
the siege 1,200 to 2,200 yards. These ranges are not less 
than those of European smooth-bores, and but little inferior 
to those of European rifled mortars. 

The gain by rifling in atcuracy of fire, and in stability of 
flight of the projectile, in the latter has been conspicuously 
small. And it is a question whether the application of 
rifling and rifled projectiles to mortars is a gain commensu- 
rate with the outlay demanded. On the other hand the 
general adoption abroad of rifled howitzers has been fully 
warranted by improved ranges and precision of fire. It is 
unimportant to refer at length to the materials used and the 
method of fabrication, since they are essentially the same in 
the principal European countries, as those determined up- 
on as the best for guns. The Krupp rifled 28-centimetre, 
(11 inch) howitzer, of 1879 gave with an elevation of 284° 
a range of more than 8,o00 yards. Ten shots from this 
piece fired at a supposed ship’s deck 7,300 yards away, struck 
within a parallelogram roo yards long, and 25 yards wide. 

RIFLING. 
In rifling, though certain elements are still undetermined, 
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the importance of the subject has brought it under constant 
experiment since the introduction of heavy rifled ordnance. 
The points sought have been range, accuracy of fire, endur- 
ance of gun, and facility in loading. The factors not ascer- 
tained, are, the most suitable inclination of grooves for any 
given projectile; the precise comparative advantages of uni- 
form and variable grooves for projectiles of different dimen- 
sions, and the proper number of grooves. The general 
gain has been that difficulties not before considered, 
have been brought conspicuously to the front, of too 
many, or too few grooves ; also the necessity of considering 
the form of the projectile and initial velocity; while the 
advantages and disadvantages of depth and number of 
grooves are better understood. The direct facts evolved 
are that there is a particular inclination of grooves, best 
suited to each calibre, form of projectile, initial velocity and 
angle of fire : and indirectly it appears, that the charge of 
powder and weight of projectile, should if possible, always 
be the same. In general terms experiments show that the 
best results are now derived from broad and shallow grooves 
with a moderate twist; and that increase of twist is neces- 
sary, to give steadiness of flight to increased length of pro- 
jectile. The Krupp guns have numerous shallow grooves 
increasing in number with the calibre, closely set together, 
and about twice the width of the lands. They form a 
marked contrast to the deep grooves, few in number, and 
separated by lands wider than the grooves used in the 
English artillery. 
PROJECTILES. 

With smooth bore projectiles the most notable features 
of change are, the more extensive use and larger size of 
shells ;—progress in construction of projectiles affecting 
mainly those for rifled guns. 

The superiority of elongated projectiles rests in their 
precision: their high velocities sustained at long dis- 
tances; their greater weight and the greater certainty of 


322 IMPROVEMENTS IN THE ART OF WAR. 


TABLE “F.” 
EXPERIMENTAL TRIALS 
Of a light 7.5-¢.m. field gun, made by Fried. Krupp, at the practice-ground near Meppen, 
October and November, 1879. 
Krvupr’s Lieut 7.5-c.m. Fretp Gun. 


Total le of gui 

Length of line as sight 

Diameter of bore, measuring from the lands. 
Diameter of bore, measuring in the grooves. 
Depth of grooves 

Breadth of lands 

Breadth of grooves 

Twist of rifling 

Weight of gun, with breech piece 
Preponderanc e 

Weight of shell 

Weight of shrapnel shell. . 

Weight of case shot 

Powder cha: 

Velocity of shell at the muzzle 

Weight of gun with breech piece.. kg. 
without gun ‘and ac- 


AEE 


Bo 


Weight « fe carriage with gun and acces- 
sories kg. 

Weight of limber without accessories. .. kg. 

Weight of limber with ammunition and ac- 
cessories 

Weight of gun with limber complete... 

Length from pole end to tail board. . mm. 
Length from centre to centre of axles..mm. 
Amount of track 


38 
669 
728 
.95 
42 
299 
464 
766 
442 
787 
553 
600 
955 
530 
370 


& 
— 


ke. 
degrees. 
Number of horses............. 
Draught-weight per horse ’ 
Fh carriage allows of elevation.. 
The car of depression. degrees. 
of 
Number of charges on carriage 1 ete. 
2 shells. 24s shells. 
Number of charges in limber. . **** | 12 shrapnels.| 12 shrapnels.| 24 shrapnels.| 20 shrapnels. 
Number of cha on limber.. 2 case shots. 2ase shots.| 2 case shots. 
Total number of charges on gun.. Pg 40 48 


Nore.—Krupp’s light 7.5-cm. gun presents the following advantages as compared to the 
Austrian, English and italian field guns of the same calibre : 
a.—The gun, : a equipment complete, weighs only 975 kg. ; it can be drawn easily by four horses, 
ani the oad to be moved by each amounts to only 244 kg., against 259 kg. (for six horses) with 
the pe 280 kg. with the English, and 312 kg. with the Italian gun. 
b.—The small width of track (1,250 mm.) admits of proceeding on narrow roads which are not 
practicable for ordinary field guns. 
c.—The wheels of the Krupp gun are 50 mm. larger in diameter than those of the Italian, and only 
60 mm. smaller than those a the Austrian gun. Hereby an easy movability seems secured 
even on intersected ground. 
d.—The small weight of the various parts facilitates the gun being taken to pieces and being carried 
wherever the impracticability of mountainous districts should require it. 
Against these advantages there is the only disadvantage that the limber carries less ammunition 
than with the other field guns. This inconvenience, however, can be easily balanced by a slight 
augmentation in the number of ammunition wagons. 


4 
4 
aa | 
os 
= 
< bal 
1,800 mm. 1,950 mm. 1,882 mm. 1,780 mm. 
940 mm. 
mm. mm. 762mm.) 75 
| 24 24 3 12 
| 1.25 mm. 1.3 
| 28 mm. SSS 
7 mm. 7 mm.,}...... ......./16-12 
209 ke 474 
| ke. 37 ke. 
| 4.855 kg. 4 4.44 kg. 
| 4.2 kg. 4 kg. 446 kg. 
| 0.75 kg. 0 kg. 0.794 kg. 
} 420 m. m. 421 m. 
235 305 
260 551 
| 
| 556 306 
1,682 1,247 
Dia i 1,524 1,260 
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their explosion. These advantages have been in the ratio 
of the increased use of rifled guns. 

Faulty systems of rifling and projectiles have subjected 
rifled guns to strains more dangerous than those due simply 
to powder combustion. And Rodman said that the meas- 
ure of strength and endurance of a gun could never be as- 
certained, until projectiles were made that behaved uni- 
formly. The earlier projectiles were of hard metal, fitting 
mechanically the peculiar form of the bore, as in the old 
Whitworth and Lancaster guns; and projectiles having soft 
metal studs or ribs to fit grooves, used with the first rifled 
French guns. These are being abandoned because of 
windage, giving unsteadiness to the projectile at the start, 
and because of injury to the bore from escaping gas. 

The expansion and compression systems give the advant- 
age of steadiness to the projectile, and prevent rush of gas 
over the shot and the wear of the bore. The latter method 
gives the best results. It suppresses windage, and though 
it increases the strain on the gun, they are now built strong 
enough to bear it. The method now adopted for the field 
gun, by all European powers except England is that of 
causing the projectile to take the rifling by means of a cop- 
per band forced into a groove near its base: this band 
answers as a gas check. 

The latest devised and best method of preparing projec- 
tiles for rifled guns of large calibres, is by using two soft 
copper rings, one at each end of the cylindrical portion ; 
that in front centres the projectile, and that in rear rotates 
it and acts as a gas check. This method has many advant- 
ages over that of jacketing projectiles with soft metal. 

In the improved shrapnel shells, the walls are constructed 
on wrought iron, or steel plate; by this means there is a 
gain of strength and lightness; more bullets can be put in, 
and they are more destructive. The most complete can- 
nister is now made by using a sheet-iron case. 

In the shrapnel shell, to insure its action, combined time 
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and percussion fuses have been recently adopted. Every 
improvement in this form of shell is of vast significance. 
The heaviest and most powerful shrapnel shells are deemed 
indispensible in field artillery, that it may maintain its posi- 
tion of power in its relation to the infantry arm. The 
losses per minute occasioned by the fire of this projectile, 
at from 2,000 to 3,000 yards, are four to one as compared 
with the common percussion shell. The object is to increase 
velocity of flight of the shell, increase the number of con- 
tained projectiles, and at the same time to diminish the 
force of rupture. 

Shells and shot of special construction designed for the 
penetration of armor have been devised. The first forms 


TABLE “H.” 


_ComPARATIVE TABLE or Fire oF 6-INcH RIFLED How1Tzers. 
Initial ) Ra 
PIECE. Calibre. | | Elevation. 
Feet. Yards. 
German, 15-c. m. B. L. howitzer (Kru system) steel. . 5.9 99 45° 6,550 
English, 6” 3M. L. howitzer (steel- tube wrought iron 


CoMPaRATIVE TABLE or FIRE or EUROPEAN 10 4 AND D -IncH RIFLED HowiTzeas. 


PIECE. ‘ velocity. 
Inches. | Feet. | Yards. 


Krupp, 28-c. m. B. L. howitzer, steel.................++++ 11.023 1,030 


M. L. howitzer (steel-tubed, wrought 


40° 60’ 4,816 


of these were of cast-iron, but the most improved are of 
steel, cast and forged, experiment having shown that they 
are least likely to break up on impact. 

BREECH-LOADING. 

Before 1866 comparatively few rifled cannon were made 
on the breech-loading principle, as it was thought that what- 
ever the form of construction, they were necessarily weaker 
than muzzle-loading guns. No really good system of 
breech-loading was then known, and the only power then 
using breech-loading field artillery was Prussia, England 
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5° 30° 2,115 

22° 80° 6.349 

bor 6,846 
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having gone back to the muzzle-loader. One of the most 
important discoveries in gunnery, is, that the powder charge 
should always occupy the same space. To use the powder 
chamber in a muzzle-loader and insure this condition, a 
choke must be formed to stcp the projectile at the same 
point in ramming. This makes it difficult to properly 
sponge, and a liability to danger which is not the case with 
the breech-loader. 

Great improvements in the mechanism of breech-loaders 
have been made in the past fifteen years; they have been 
simplified and made perfectly reliable; they have been 
thoroughly tested in war, and breech-loading field guns have 
been adopted by the great European powers, England ex- 
cepted. In the use of field breech-loading guns, steel shields 
may, and will be employed to protect the gunners from 
bullet fire as they remain behind the piece in loading ; 
while in heavy guns, the service of the piece is performed 
more rapidly, conveniently, and with greater safety to the 
gunners. The most efficient and durable gas-check for 
breech-loaders, is the Broadwell ring, and it is invaluable in 
large guns. It is of steel, is easily applied, and at the dis- 
charge of the gun is instantly expanded, and pressing rear- 
ward hermetically seals the tube preventing all gas escape. 

Briefly stated, improvements in breech-loading have been 
a gain to artillery, in initial velocity; accuracy of fire; in 
the protection afforded gunners in guns of all calibres; in 
rapidity of loading heavy guns; and in greater safety from 
more complete sponging of chambered guns. 

POWDER. 

In 1860 General Rodman suggested the idea of gradually 
developing and regulating the force of gun-powder. It was 
found that with ordinary grain powder, the evolution of gas 
was greatest when the velocity of the projectile was least 
and vice versa; causing excessive strain at the seat of dis- 
charge, and a too rapid diminution of pressure from that 
point forward; nearly the whole charge being consumed, 
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while the shot was passing about one-fourth the length of 
the bore; the ordinary powder being too sudden in its 
action. This was at the beginning of the period of large 
ordnance, both rifle and smooth-bore, and it was a most im- 
portant discovery, to be able, in the manufacture of powder, 
to obtain increased velocity of the projectile with a dimin- 
ished strain on the gun. 

This power conferred, of producing higher velocities with 
lower pressures, is a great advance in efficacy of fire; as 
high velocities give flat trajectories. 

ARTILLERY CARRIAGES. 

As the heaviest gun that can readily be manceuvred in 
the field is the best, the most valuable improvements, have 
been those in the direction of lightness consistent with 
required strength. There is here no question of the superi- 
ority of iron and steel carriages over those of wood, and 
the former are now in use in most of the field artilleries of 
Europe ; though the period of iron field carriage construc- 
tion is in its infancy. Already the replacement of iron by 
‘steel is contemplated, as a measure giving still greater 
mobility, with far greater strength, in carriages and limbers. 
To counteract the effect of recoil from high charges, so 
important to initial velocity, a hydraulic buffer has been 
introduced in the Russian artillery carriages. It receives 
the shock of discharge before this is communicated to the 
lower parts and wheels, and it is now adopted in Russia for 
all field guns. 

In heavy ordnance the material and mechanism of car- 
riages, and appliances for working heavy guns, have under- 
gone great changes in the past twenty years. Ironcarriages 
have supplanted those of wood, while hydraulic and steam 
machinery, as well as greatly improved manual machinery 
have been introduced, for easy and rapid manipulation. 

The energy of recoil is now partly absorbed, or it is stored 
up and utilized, in running the piece into battery: and it is 
in the perfection of this last device that much may yet be 
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accomplished. Still later inventions, in many respects 
greatly advantageous, are those entirely preventing recoil, 
either by centrally pivoting the gun, or by transfer of the 
shock of discharge to masonry at the muzzle. 

IMPROVED SIGHTS. 

As it is obviously impracticable to employ with pre- 
cision, the great range of modern guns without artificial 
aid to sight, telescopic sights have been resorted to and 
with the best results. The gain is more exact aim; 
accurate aim at distances equal to the range of the gun; 
advantage of observing the effect of the shot; and enor- 
mous increase of destructive power at long distances. The 
results of experiments by the French in accuracy of fire, 
with and without the revolving telescopic sight, are, at 2,700 
yards, as 6.8 to 1, and at 5,100 yards the difference in ac- 
curacy is more than as 20to 1. It admits of ready applica- 
tion to field guns by supplying them with a bracket in which 
the sight can rest. The revolving sight with lens, without 
the telescope, can be used in the same manner with a con- 
siderable gain in accuracy. Accuracy of fire has also been 
much improved experimentally, by the use of the wind 
guage, in determining allowances for the wind; and has 
stimulated the study of effects, by similar experiments, of 
drift, wind, sun, inclination of sights and other sources of 
error, in the aggregate, of large importance. 

RANGE FINDERS. 

Other auxiliaries to precision of fire equally weighty, are 
methods of rapidly determining the proper range. They 
are of special value in vertical fire and on the sea-coast. In 
vertical fire the angles of descent are so great that unless 
the object is large, an error of a few yards might render the 
fire worthless. And cn the sea-coast, the approximate range 
must be quickly arrived at, or a hostile vessel may steam 
beyond danger. During the last twenty years many instru- 
ments for measuring distances have been devised. Nearly 
all are concerned with the rapid solution of a triangle, one 
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of whose sides is the distance to be determined, and another 
is a base of known length. 
MACHINE GUNS. 

Properly classed with artillery, are modern machine guns, 
which in future wars are to play an important part. 
Though hardly yet a competing arm with artillery, they 
are, for special purposes, invaluable on land and on ship- 
board. They are the legitimate offspring of a mechanical 
age in which everything tends toward greater economy 
of labor; since whether employed defensively, or offen- 
sively, they enable a few to do the work of many; and 
in this sense, are the most complete embodiment of the 
term machine of war. The rifle firing machines have am- 
munition interchangeable with that of the infantry arms. 
They discharge from 200 to 500 shots per minute with pre- 
cision, and a range but little inferior to that of the best 
breech-loading small arms. Their weight is great compared 
to the charge, and there is no disturbance from recoil. The 
machinery is simple, is little liable to get out of order; 
and for flanking ditches, firing against columns, or moving 
bodies of infantry, cavalry, or parks of artillery, these guns 
are invaluable. 

It is urged, however, that in obtaining an effect from a 
machine gun of this calibre, equal to that of about fifty men 
armed with the breech-loader we are liable to lose the 
whole at any moment, from the crippling of any of the parts 
of the gun; and that the equipment in men, horses and 
material, of a battery of these guns is cumbrous compared 
with soldiers ; and that such guns can always be antagonized 
by a few superior marksmen. While it is manifest that 
such a gun with the range of small arms cannot be success- 
fully opposed to artillery, yet if acting against infantry alone 
it would be very destructive; while a gun shield, rifle-proof, 
interposed in front of its gunners, would prevent their being 
picked off. It is estimated that the maximum loss from the 
fire of a battery of six Gatling guns, rifle calibre, against an 
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infantry line, at from 2,000 to 2,500 yards, would amount to 
more than 100 mena minute; and that it would require 
400 men to defend a position as efficiently as ten machine 
guns, the men being armed with breech-loaders. 

The Hotchkiss revolving gun adopted by the United 
States and by seven other nations, consists of a group of 
five barrels, revolving in front of a solid breech piece. With 
it, 80 rounds a minute can be fired, or 60 rounds with de- 
liberation; each shell bursting as a rule, into 20 different frag- 
ments: “So that a continuous and deadly fire of 75 pounds 
of metal or 1,200 hits per minute are produced.” Compared 
with the modern field gun its merits are, equality of range ; 
greater capacity for delivering a deadly, incessant and wide 
spread fire at all field ranges, and with greater rapidity ; 
stability when fired, and evident superiority in pursuing re- 
treating columns. It can pour a continuous stream of fire 
upon distant, near, or changing points; its rapidity of fire 
assisting in almost immediately determining the range, and 
as the gun is without recoil it can be held there. The 
power of a battery of six of these guns, compared with a 
battery of six 3-inch rifled guns, firing shrapnel at from 
2,000 to 3,000 yards, is more than asg to1. Its value is 
daily becoming more and more recognized, in Europe and 
in Asia, both for field service and for fortified places. 

IMPROVEMENTS IN SMALL ARMS. 

As early as 1860 the infantry fire-arms of all Europe, and 
of the United States, had undergone a complete change in 
the substitution of the rifle and elongated ball, for the 
smooth-bore and spherical ball. But the principles involved 
in the change were imperfectly understood, and the arma- 
ments of Europe represented sixteen different kinds, then 
adopted, for infantry use. These differed in the number 
and depth of grooves; in their twist ; and in the form and 
weight of the ball; and they embraced eight different sys- 
tems of expanding the ball into the grooves. Among the 
best of these systems, was that of the Greener—Minié, or 
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hollow ball, adopted by the United States and by nine 
European nations. The arms of this system were in gen- 
eral efficacy equal to any others ; and but little inferior in 
range and penetration. They were easily loaded and gave 
ready expansion to the ball. The rifles and rifled muskets 
of the United States, compared favorably with those of 
other nations, resembling more the English ;—but in mate- 
rial, manufacture and finish they were inferior to none, 
though surpassed in accuracy by those of the Swiss. At 
the same date, breech-loading small arms had been intro- 
duced, but to a very limited extent, into European service. 
In Prussia part of the infantry were armed with the breech- 
loading rifle; in Sweden and Norway the same; and in 
France the Cent Guards were so armed. With these ex- 
ceptions no breech-loaders were in the hands of European 
infantry. In our own service there was a variety of breech- 
loaders, very limited in number and on trial as a matter of 
pure experiment. They all belonged to the old system of 
breech-loaders, characterized by some form of the percussion 
cap. Table “I” shows the relative powers of the best in- 
fantry service rifle in use in the United States, in 1861 and 
in 1880; and these are compared with the Martini-Henry, 
and with the long range infantry rifle; these latter being 
arms of extreme range. 

The ball cartridges in use in 1861 had the paper envelope, 
containing in the same case, both ball and powder, the per- 
cussion caps being carried separately. Cartridges were of 
two general classes, that in which the ball was in contact 
with the powder, and that in which they were separated. 

The general results of the improved arms of that time, 
were, that infantry fire over the smooth-bore, was at least 
four fold more efficacious ; and that a destructive fire could 
be maintained up to 860 yards. The superiority of the 
breech-loader was not denied as to the confidence it inspired 
in the individual; and for defensive emergencies, where 
rapidity of fire compensates for numerical inferiority ; but 
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it was urged that they were complicated in mechanism, 
easily fouled by escape of gas, and that their ammunition 
would in the main, be quickly and inefficiently expended. 

The most sharply drawn lines in the improvement of small 
arms since 1861, are those separating the muzzle-loading 
from the present breech-loading methods, giving advantages 
to the latter of great range, power and accuracy ; greater 
certainty and rapidity of fire; greater security from 
accidents in loading ; and greater facilities for loading under 
all circumstances. 

Formerly the most serious defect of breech-loading arms 
was the escape of gas through the joint of the fermature. 
This was at first overcome by packing the joint with a thin 
steel ring or gas check, but now the metallic cartridge case 
is a perfect gas check, and prevents the machinery of the gun 
from fouling and wearing. 

These self-primed, centre firing cartridge cases, form one 
of the most marked improvements in modern fire. The 
operations of loading are by it greatly simplified ; the case 
is strong, does not lose its figure, and protects from injury 
both powder and priming; the proper quantity of powder 
is always used, and the axis of the projectile is in the axis 
of the bore. Cartridges can be transported with safety and 
are not affected by moisture. Of the two main divisions 
of breech-loading mechanism, the rotating and the sliding, 
the former is the best. As the diameter of the chamber is 
a little larger, and that of the bore a little smaller than the 
projectile, loading is facilitated, and the projectile is com- 
pressed and firmly held by the lands in passing through the 
bore ; effectually suppressing windage, and compelling the 
ball to conform to any degree of increasing twist of grooves. 
This was not always the case with the muzzle-loader, as 
projectiles of small calibre, have but little inertia, and do 
not expand well into the grooves. It will be also observed, 
that this slugging of the projectile, has led to smaller 
calibres for rifled arms; giving the further advantage of 
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reduction of weight of cartridges, for the same number of 
rounds, to be carried by the soldier. 

The Martini-Henry rifle, adopted by England, is one of 
the most powerful now in use inany service, both in range 
and penetration ; though it has less muzzle velocity than 
most others owing to the comparatively great powder space 
of the shell. By comparison of our service rifle, with those 
of European countries, (Table “ J.”) it will be seen that it 
is about equal in power to any except the Martini-Henry. 
The angle of the trajectory of shots from all these arms 
(except the latter) at 2,500 yards is about 50°; the dangerous 
zone is therefore very narrow, and a small target at long 
range is extremely difficult to hit. Their effect and dan- 
gerous zone at 2,500 yards are about the same as those of 
the Swiss federal rifle of 1861, at 1,400 yards; and it had a 
flatter trajectory than any European rifle of that date. 

Their fire, therefore, at ranges above 2,000 yards, has 
little value, except from fixed positions, and against deep tar- 
gets, as masses of troops; and even then a large amount of 
ammunition would be consumed, in comparison with the 
damage done. 

The United States cavalry carbine has been made almost 
as effective, as its service rifle ; it having with the use of the 
rifle cartridge, a penetration and a man killing power at 2,000 
yards, and more, nearly equal to that of the rifle while the 
recoil is no greater. 

By modifications in construction, and the improved car- 
tridge, the cavalry pistol of 1881, is, in rapidity and 
convenience in loading ; in the prevention of gas escape, 
and in the preservation of ammunition, greatly the superior 
of that of 1861. 

In aggregate results of range, penetration, accuracy and 
rapidity of fire, a gain of power in small arms in the last 
twenty years, may be safely asserted as eight times greater 
in accuracy; two-thirds greater in range and penetration ; 
and five times greater in rapidity of aimed fire ; while the 
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weight of cartridges has been diminished, and the number 
per man that may be carried increased. Considering the 
relative areas of effective fire, consequent upon increased 
range, it will be found that that of the modern breech- 
loader is thirty-two times greater than that of the old 
smooth-bore ; and that the quantity of aimed fire is five 
times greater. 

Still it is to be borne in mind, that the limit of distinct 
vision gives a relatively less advantage compared with its 
range, to the long, than to the short range arm. 

The pre-eminence of the modern breech-loader, has 
been effected by the utter suppression of windage and gas 
escape ; by the perfect rifling motion; by the improved 
cartridge ; by the removal of inaccuracy consequent upon 
ramming ; and by an increase in the weight of the projectile 
as compared with its diameter. 

Repeating Rifles. Closely following the advent of breech- 
loaders, were repeating arms, and they are steadily pressing 
for the position, foremost in importance, as weapons of the 
future. ‘‘ By the repeating rifle showers of balls may be 
thrown at a critical moment when a sudden increase in the 
intensity of the firing might decide a contest ; and there is 
less danger of surprise to troops so armed.” Switzerland, 
France and Norway have to some extent, adopted repeating 
arms ; and the Turkish cavalry were armed with them in 
the war with Russia. It is self evident, that given equal 
accuracy and range, a gain in rapidity of fire is very material ; 
and it may therefore be assumed, that in the general 
adoption of the magazine rifle, nations will delay no longer 
than may be necessary to determine its most advan- 
tageous form. 

CAVALRY. 

From the earliest dates horsemanship has been held 
in high regard, therefore development in this particular, 
would hardly be expected. Cavalry, as it now exists, dates 
from the organization of his standing army by Charles the 


4 4 
= 


LA 9°66 Sess | 


| | reese | 9° ‘199 | || | sore | gece | 


| | | ‘spaex | ‘spavy | || | | | 


Or | £008 OMT || | | GOL | 666 | 

| sere | | || sore | wee | || os | 

904 | | | || “ood | | “ood | “oo | | “oor 

| 000's | ooo't || | o00's | |oremm | | 

| | “spavg | || | | | “spavg || ‘spare | | 
‘SHIOWENGY GNV SALLIOOTAA 


JO 

*SOYOU] PL'SS Ul TING UT [| “SeyOU! OZ UI MINI [| sz uy | ‘seyoul Jo 

pI Spunod OT |*seouno spunod | ‘seouno spunod ¢ OL | ‘SeounNo g] spunod ¢ | gj spunod |**** Jo 
‘soounog spunodg spunodg | ‘seounop spuanod ¢ ZI spunod g spanod 


AHL 40 SNOLLVN ONIGVS'] AHL 40 SKUV-TIVAG OL ONILVINY 


AVL 


| 
| 
< 
| 
| 
| | 
| 
| 
| 
| | Jim 
H | 
| | 


IMPROVEMENTS IN THE ART OF WAR. 337 


II, of course varying in armament, and tactics. The last 
two great European wars have added little to the art of 
handling cavalry ; though prior to, and at the battle of 
Mars-la-Tour the Prussian cavalry showed itself as efficient 
as any in the world, in first aiding to carry out strategic 
plans, by masking operations in its rear and then by valor 
on the field, in gaining breathing time at great sacrifice 
to over-worked and exhausted infantry. Greater attention 
than formerly is now paid to the selection of horses, and to 
the diminution of weight carried in cavalry service ; as it is 
seen, that upon rapidity of movement, whether or not under 
fire of modern arms, depends very largely, the offensive 
power of cavalry. Abroad, much has been gained, by the 
importation of valuable stallions and brood mares, to 
encourage the breeding of a suitable class of cavalry horses. 
In equipment, improved saddles and lightness of parts, 
distinguish the new, from old forms, while there is equal 
strength and durability of material. Cavalry are now armed 
with a carbine efficacious at 2,000 yards and with a revolver 
killing at 300 yards, which may be loaded and fired eighteen 
times (three rounds) in two minutes, beginning with empty 
chambers. ‘‘ Sheridan and other leaders in our civil war 
threw aside the traditions of European cavalry, jingling 
brilliant and costly, a massing and charging force,” and 
made our cavalry an offensive and self-defending power 
against all arms. In the position in warfare which it then 
assumed, as well as in the new future opened to it, the 
present armament of carbine and pistol will contribute pow- 
erfully to maintain its relative importance, as it will be more 
frequently called upon to rapidly move at a critical moment, 
and fight as infantry. 
SHELTER TRENCHES AND INTRENCHING TOOLS. 

In one form or another, the idea of field intrenching is a 
very old one; but the rapid development of modern fire has 
given to the subject an importance it never before possessed. 
It was thoroughly appreciated, and never more effectively 
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practiced, often with the simplest or improvised implements, 
than by the soldiers of our civil war. 

“They waited neither for orders, deployment of skir- 
mishers, or formation of lines, the rule being that troops 
proceeded to this work without orders; the result was that 
the American soldier became an adept in intrenching 
himself.” Experience demonstrates the great value of field 
intrenching, even when extemporized and constructed in the 
presence of the enemy. General Wright says: “The 
attack on Petersburg of nearly two divisions, against a 
a picket line, covered by a simple trench and parapet, cost us 
in killed and wounded, a number equal perhaps to the entire 
force of the enemy opposed to us.” So satisfied of the 
value of the simplest cover, were the Russians, in the war 
with the Turks, that no time was lost in creating a shelter 
of some sort, at every probability of a battle. Intrenching 
is now part of the work of fighting, and the intrenching 
tool is indisp2asible in the field equipment. Hasty ideas 
that the bayonet had become a weapon of questionable 
utility, joined to the fear that it would be rash to abandon 
it, have created the device of bayonet and intrenching tool 
united in the same implement. But a spade cannot be 
made a bayonet and a bayonet is useless as a spade ; and 
more mature considerations, looking to a_ serviceable 
intrenching tool, and that a certain number should be car- 
ried with every infantry and every cavalry company, always 
ready for use, are by far the wisest, and have generally been 
adopted. Neither the best form of intrenching tool, nor the 
best mode of transporting it, is yet séttled upon. If the 
soldier be burdened with an implement unduly wearying, he 
cannot be depended upon to retain it through a battle or 
a long march, even though it be not above two 
pounds weight, the extreme limit. And if parts of a 
larger tool are carried by two or more men, some might be 
missing with the men, at a critical moment. There are 
many obvious objections to carrying tools on mules or in 
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Experience has proved, that men individually provided 
with a small intrenching tool, easily carried, and serving at 
the same time as a cleaver, will provide shelter trenches of 
the simplest order for themselves in fifteen minutes ; and 
with picks and shovels (which may be carried in wagons) 
in thirty minutes. The positive gain in the subject of 
intrenching, has been in the official recognition of the 
necessity for organization of effort; and in the prescribed 
means for that effort ; in the instruction of the soldier, in the 
method of intrenching, and in the principles to be observed 
in tracing lines. The essential points settled, are, that 
trenches must resist rifle bullets ; afford cover to the soldier 
in firing positions ; be easy of execution ; and be no obstacle 
to offensive movements. 


ARMORED DEFENSES. 
In permanent works, the power of modern guns has like- 
wise dictated changes in the “ Art of enabling the weak to 
resist the strong,” both on the sea-coast and in the interior. 


Reference is here made only to methods devised for pro- 
tection against curved and direct fire, and not to modifica- 
tions of traces and dimensions of permanent works, which 
belong to another part of our subject. 

To further secure inland fortifications, the walls have 
been strengthened by an increase of from two and a half to 
three times the former thickness ; as they are not exposed 
to the fire of the heaviest guns. But sea-coast and river 
defenses are exposed to attacks from the most powerful 
ordnance. Thickness in walls cannot here be indefinitely 
extended, because of practical difficulties in sub-structure, 
and because of like difficulties in the construction of proper 
embrasures. Iron has therefore been resorted to in the 
formation of shields and turrets for the guns ; and walls of 
iron substituted on the sea fronts of fortifications. 

Attention was first directed to its application to these 
purposes in 1860. The gun shields for case-mates and open 
batteries are now formed of three or four, five-inch iron 
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plates, at intervals of five inches apart ; the intervals being 
filled with iron concrete. Rope mantlets are used 
to protect the gun detachment, and to keep out smoke. 

Curved fronted shields, each pierced with two ports have 
also been adopted ; the case-mate being of the ordinary 
character, and each port afforded an angle of training of 
sixty degrees.- The sea-coast turret is a cylindrical wall of 
iron armor with a bomb proof top, and holding one, or two 
guns. It is revolved bysteam power, One gun commands 
the entire circle; the gunner readily training it in any 
direction. Similar turrets of chilled cast-iron, revolved by 
hand, and with the base protected by a glacis, have been 
employed for land defences, by the Russians, Germans and 
Dutch. 

They are of great advantage in advanced positions, or, 
in the angles of the main work. The most powerful service 
guns-give a penetration in iron of nearly thirty inches, and 
the best masonry is wholly unequal to the shocks of their 
projectiles ; it will therefore, readily be seen, why contin- 
uous iron walls, with iron bomb proof roofs.are very 
desirable in sea fronts of fortifications, and in fortifications 
advanced from the coast on isolated points of land. 

The advantage of iron armor defence further appears, 
when it is considered that these powerful guns are carried 
by steam vessels, presenting small target surfaces, moving 
rapidly to any position, and so protected by armor plating, 
as to be comparatively safe at ordinary ranges. It is self- 
evident that without shields, gunners would soon be driven 
from their guns by grape and case shot; and that the 
destruction of exposed masonry would be a question only 
of a few minutes. 


FIELD TELEGRAPHY. 
This subject received but little attention prior to the 
Italian war, but during our civil war, and since, its operation 
as a system has been perfected. 
Our telegraph corps, as well as those of Europe, are now 
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thoroughly equipped, and connection between the principal 
headquarters, and those of different army corps, may be 
established in a few minutes, on the halt of an army, or in 
its preparation for battle. The best organizations are 
those of the Prussian and Austrian service. Inthe former, 
each army corps and army headquarters, has a complete 
telegraphic division of 137 men and 1o wagons, Eight of 
the wagons carrying five miles of wire each, and two, the 
apparatus for work. During the Franco-Prussian war, 
besides keeping the king in communication with his minis- 
ters, the general headquarters were always promptly 
connected with those of corps. The lines were kept closed 
up as the army advanced, so that movements on the field 
were directed from the closet. 

The use of improved instruments, and the invention of the 
telephone, greatly simplify the field telegraph, as any one 
may now operate a line; and there will be removed the 
difficulty of reading by sound, always troublesome in the 
neighborhood of conflict. Strong and flexible wires are 
now insulated, and run off from reels on light carriages, so 
that lines may be readily extended over any obstacles of 
country, without interfering with the march of troops. 
Upon the timely knowledge of a single fact has depended 
the issue of a battle ; and on the modern field where events 
more quickly culminate, and rapidly succeed each other, 
the value of prompt information of changes cannot be over 
estimated. 

TORPEDOES. 

Prior to 1861, torpedoes were not regarded as important, 
as means of offense, or defense: but their capacity in both 
these relations, has been since then greatly enlarged by 
mechanical devices, and by prolonged and careful experi- 
ments ; and harbor defense is not now deemed complete 
without these channel obstructions. 

Thirty-two union vessels were destroyed, or crippled by 
torpedoes, during thecivil war. At home and abroad, torpe- 
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do, or sub-marine mining schools are now kept up for thor- 
ough instruction in this branch. Mines are operated from the 
shore, and are under complete control, so that anyone, or 
any group, may be exploded at will. 

Attention is here confined to torpedoes fired from the 
shore, and used as auxiliaries to defense by fortifications ; 
to detain hostile vessels under fire. Considered in this 
view they will be referred to again. 

RAILROADS. 

In war, railroads, in a vast country, entirely over shadow 
the best ordinary roads in importance. And it has been 
said of our civil war, that it was a contest for the pos- 
session of railroads. Indeed distant campaigns, would 
without them, be often impracticable. Whatever pro- 
motes the rapid concentration, or withdrawal of troops, 
is a mighty factor in strategy. Measures for the improve- 
ment of the material of transportation, and for its organ- 
ization and management, received the earliest attention 
during our own war; and since that period, in Europe, 
these questions have been anxiously considered, as there, 
countries may at the shortest warning be overrun from a 
hostile border. There are now constructed cars, with 
special arrangements for the sick; for hospital supplies ; 
medical officers and attendants ; cars with special means for 
loading at the end or sides ; cars for animals ; for subsistence 
and war stores, and for portable bridges. The organization 
of transportation corps in Europe is military, and by 
gradation of officials; trained surbodinates being divided 
into special bodies for the details of duty, and united under 
one head for discipline and direction; this head having a 
working and personal staff. 

The management relates to repair, constructions, stations, 
loading, shelters, working the line, rate of travel, &c. It is 
plain that to secure the full advantages of railroads, in the 
emergencies of war, previous thorough knowledge and 
organization are essential both in the directing heads and 


Wiina 


| 
| 
‘ 


343 


IMPROVEMENTS IN THE ART OF WAR. 


in the practicing hands, or endless disorder, confusion and 
‘ delay will characterize the transporting of troops of differ- 
ent arms and corps, with their ammunition stores and 
baggage. 

Improvements in military organization, and in the person- 
nel of armies, have been consequent upon advancement in 
professional knowledge and the development of means for 
war. 

Better methods of clothing and subsisting ; better food, 
better sanitary and hospital provision, are the out-growth 
of the material industries of the age; and though they 
have had, in the aggregate, a marked effect, they are not 
special forms of improvement in the art of war, controlling 
or modifying future operations ; and we shall therefore here 
conclude the first part of the subject of this paper. 


PART II. 


PROBABLE EFFECT OF IMPORTANT IMPROVEMENTS IN THE ART 
OF WAR ON FUTURE MILITARY OPERATIONS. 


Effect on the construction of permanent defensive works.— 
As is well known, the exterior side upon which the front is 
based in the bastion modern systems of fortifications is 360 
yards. 

This dimension was imposed by the effective range of 
the smooth-bore musket, the principle being, that as 
the defense was dependent upon two arms of unequal 
power, infantry and artillery, the sphere of action of that of 
greatest power, should be subordinated to the limits of that 
of least power. Hence the length of the fortification front, 
and of the lines of defense, have depended upon the range 
of the infantry arm. The relief of the work, has also de- 
pended upon this range ; for the length of the curtain regu- 
lates the relief of the flanks, since its strong defence depends 
on the fire over their parapets. Assuming that the effective 
range of the modern breech-loader, is eight times that of the 


344 IMPROVEMENTS IN THE ART OF WAR. 


old smooth-bore, it is plain, that the dimensions of the ex- 
terior side, curtain, and lines of defense may be enormously 
increased, and limited only by the distance of fairly accurate 
aim say 1,200 yards. 

For the same reason much more latitude may now be al- 
lowed in the relief of the work, and the long curtain is bet- 
ter defended from the flanks. The front may be increased 
without lengthening, the perpendicular fixing the salients ; 
and the number of salients diminished ; and while the depth 
of the work is not increased, all the advantages of flanking 
are maintained. The attack of the salients is rendered 
more difficult, and there is a great gain of space within the 
work for the defense. 

In lines of numerous salients with small angles, where 
there is necessarily little space in the interior for the defense, 
and under old conditions the defense at best weak, the cross- 
fire is greatly extended by the modern rifle, and the enemy 
is forced to more distant attacks. The increased range of 
the rifle also permits the defense of ditches to be dependent 
entirely upon caponiéres, by using the gun and rifle in the 
same work. Breeching batteries of the besiegers are more 
exposed to dangerous fire; and their communications are 
made more difficult to maintain. The advantages gained 
to defensive works may be summed up:—in the diminished 
number of salients ; larger lines of defense at less cost ; the 
use of simple lines in uniting strong salients; and the 
greater unity of artillery and infantry fire. 

While great defensive advantages have been thus con- 
ferred on the bastion system, the comparative importance 
of the system itself has been lessened by the great power of 
modern arms. ‘“ The extension of railroads and the tele- 
graph, the multiplication of steam vessels, and the general 
subordination of all modern appliances to the purposes of 
war, have vastly increased the mobility of armies; and 
while their numerical strength is greater than ever, an at- 
tacking or besieging force can more rapidly concentrate 
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than formerly ; and the greater accuracy of fire and increase 
of range of projectiles enables it to attack an important 
point at a greater distance.” These considerations have 
rendered indispensable larger fortresses and longer de- 
fensive lines. While the augmented power of defense ; the 
advantage of long exterior sides ; and the greater economy 
of simple lines, have all united to hasten the change from 
the bastion to the polygonal system. The former no 
longer well protects the escarp, of the body of the 
work, as the flanks may be demolished, and the faces of the 
bastions subjected to a ricochet fire from a greater distance. 
On the other hand the polygonal system is independent of 
the inter relation of length of front, depth of ditch, and 
command of the body of the place ; its exterior sides being 
limited only by the range of rifle fire, while its trace is ap- 
plicable to all varieties of surface. ‘The faces are less 
exposed to distant fire, and the flanks are better pro- 
tected from it than in the bastion system ; its communica- 
tions are easier ; it admits of a far stronger artillery defense; 
and proportionally less of its strength is devoted to flank 
defense. It imposes on the attack more numerous armies, 
more batteries and heavier artillery ; and it renders com- 
plete investment very difficult.” On the continent of Europe 
therefore where cities may be attacked by armies from the 
nearest frontier, it is obvious that the conditions of modern 
fire will cause the bastion system to be superseded by the 
polygonal. Theline of defense of the enceinte should how- 
ever be surrounded by one or two lines of advanced detached 
forts, since a bombardment is practicable at from four to 
six miles. These lines of forts increase the arc of destruc- 
tive effect, but present the disadvantage of division of com- 
mand at a critical moment. 


EFFECT OF IMPROVEMENTS ON SEA-COAST DEFENSE, 


Reference has already been made to the iron walls, 
turrets and defensive armor of sea-coast defenses rendered 
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necessary by the power of artillery, Iron shutters must 
now be provided for embrasures to prevent gunners being 
driven from their guns by grape and canister from iron- 
clads. And defensive shell proof covers, provided for ex- 
posed barbette batteries, to protect them from horizontal 
and curved fire, and also from the fire of machine guns in 
vessels tops. And even then barbette batteries cannot be 
reasonably secure in defensive power without depressing 
gun carriages to carry the guns under cover in loading. 

Auxiliary defenses, as stationary torpedoes, should be 
protected by case-mated batteries with walls strengthened by 
metal shields. Fortifications should be provided with guns 
which will penetrate the defensive armor of vessels, at a 
distance of at least a mile, and proportionate in range and 
calibre, to that which can probably be brought against 
them. 

As the tendency in ship building, is toward light, swift 
armored cruisers, of one or two heavy guns, shallow harbors 
are no longer secure against the heaviest ordnance ; and 
hence the armament of works at such places should be 
armor piercing guns of accurate fire. In fact the conditions 
of harbor defense have been revolutionized by inventions 
in gun making in the last twenty years. In harbors and 
channels torpedoes should be multiplied; and guns and 
mortars capable of piercing the sides, and breaking the 
decks of iron-clads, be mounted in sufficient numbers to 
insure the destruction of vessels getting into them. 


FIELD WORKS. 


It may be questioned, whether the tendency to cover 
frontiers with costly permanent fortifications, is not an 
inheritance of ideas now no longer valuable. Nothing is 
gained by such lines, merely as lines, if a frontier is equally 
assailable from many points. And they are of little advant- 
age, except where strategic conditions are such that an 
enemy must pass, or take a greater risk. ‘The defence is 
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forced to seal up a large force in such works, where they 
are consigned to inactivity, or disconnected effort. The 
attack may rapidly concentrate, by the facilities of rail and 
river, a large army of invasion, and leaving a neutralizing 
force at the point where he cuts the defensive line, pursue 
his way safe in the conviction that mischief from the 
scattered garrisons, will not extend more than a few miles 
from their guns.” No resolute commander would pause, 
for greater advantanges are to be gained elsewhere. 

Real defense is in armies, with defensive lines of field 
works if required. Distances are measured, now as before, 
by days’ marches, whether by rail, steam-ship, or road; but 
the length of fortification lines are the same as those made 
a hundred years ago. Unquestionably cities of dominant 
importance should be fortified. And the general result 
must be, that larger permanent fortresses, and immense 
intrenched camps, will displace more expensive methods of 
permanent lines. 

In field works salients, are constructed upon right lines 
to increase the destructive power by cross-fire, within a 
given interval ; this interval being regulated by the range 
of the inferior arm. Formerly it never exceeded 330 yards; 
now, obviously the curtain may be greatly lengthened, 
while in general the importance of flank defense is dimin- 
ished. 

Greatly increased range now secures to the direct front 
defense a more powerful cross-fire, without salients, and 
with fewer men; and a large departure is permissible, in the 
trace of the works, from the rigid forms, dimensions, and 
relations of symmetry which heretofore have been regarded 
as of paramount concern. And field works may now be 
not only simpler in construction, but strong forms are more 
readily applied to any ground ; a less number are necessary 
along a given front; and they admit of a more distant 
defense. Greater power of artillery and infantry fire 
requires thicker parapets, and higher counter-scarps to pro- 
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tect the work from indirect fire, and as a better provision 
against curve fire. 

The advantages of accessory defences, in holding the 
enemy under a rapid fire, at close quarters have been in- 
creased, and it is now almost impossible to take a field work 
by direct assault without overwhelming numbers. Greater 
mobility of armies will more frequently than formerly, give 
little time for elaborate construction; and will compel the 
adoption of forms of field works, which may be rapidly 
constructed, and best suited for immediate use, but admit- 
ting of constant strengthening. But whatever their form, 
all should be offensively defensive, that they conform to the 
rapid changes of battle, and to the principle, that the 
defense must at any moment be ready to attack. 

And that all fortified lines may possess the power of 
attack as well as of defense, lines with intervals are better 
than continuous tracings. Though the tendancy in field 
works will be toward simpler lines, it is not to be understood 
that they may be traced with less care; on the contrary, 
greater skill than formerly should be exercised to avoid 
enfilading and converging fire, the assailants having a 
greater working arc than before. 

A cogent aid to fortification defense is the machine gun, 
especially at points allowing little space and requiring 
heavy fire, as in salients, flank and ditch defense; one gun 
being equal to about fifty men, in its volume of fire. As 
smooth-bore guns and howitzers are invaluable in rough 
countries, not admitting of long range firing, for grape and 
canister ; so they are equally important at short range for the 
defense of works. 


SHELTER TRENCHES. 

The Americans were the first to develope the power of 
shelter trenches, but since their great war the subject has 
been carefully considered in every service; and questions 
of tool-carrying, and the best means of construction of 
trenches will be speedily settled. 
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Rifled artillery and the breech-loader will render them 
more necessary than formerly. The heavier field gun and 
greater destructive power of shrapnel will often require 
more than a mere shelter,—even a good parapet where 
there is time for construction. But everything should con- 
tribute to lighten the marching load of the soldier, and the 
burden of tools, since he must carry all ammunition possi- 
ble. Above all there is danger of too much intrenching, 
as it often seriously threatens to destroy the confidence and | 
audacity of the best troops. The shelter trench best serves : 
its purpose, when the soldier is convinced that it is only a 
resort of a weak line for desperate defense ; and merely 
takes the place of natural cover ; that it isto be made the 
best possible in the time given, and abandoned with indif- 
ference at the command for offensive work. Used to con- 
nect natural defensive obstacles, or important tactical 
points, as buildings, woods, they will constitute the defen- 
sive lines of future fields; or they may be advantageously 
used as successive defensive lines on the field. In well 
selected positions, with advantage taken of natural obstacles, 
and means of detaining an enemy under their fire at close 
ranges, shelter trenches well constructed are in general terms 
unassailable by infantry alone, and in front attacks artillery 
fire would be indispensable. 

While improved arms have immensely increased the tac- 
tical power of attack, they have vastly strengthened the 
hands of the defense whether in permanent or field works, 
orin the shelter trench. Field lines may be longer and 
are stronger, and there is a greater value in strong natural 
positions. In short, whatever detains an assailant under 
fire at a disadvantage, becomes a strong defensive aid, and 
it is not to be abandoned until the last instant, unless for 
resolute counter attack. 

Should the attack be able to seize a dominant point of 
the enemy’s line, he not only secures to himself its defen- 
sive strength, but the range of modern arms gives to such, 
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a capture a greater tactical value than when the range was 
one-sixth of the present. 

The greater power of defense will allow a part of a force 
to be withdrawn from a defensive field line and used else- 
where. Front attacks being hazardous, field intrenching will 
compel more manceuvering; more frequent flank attacks; and 
more frequent night attacks, or night movements to positions 
of attack. Since manceuvering for a flank attack extends 
and weakens a front, a vigilant defense will be frequently 
afforded an opportunity for successfully striking an attack- 
ing force. 

FIELD TELEGRAPH AND RAILROADS. 

Since lines of battle, fortified lines, and fortresses, will 
be more extended under modern fire, such extension will 
require for purposes of information and command, the 
liberal use of the field telegraph. Operations removed to 
distances beyond the observation of the commanding gen- 
eral, may in this way alone, receive, partially, at least, his 
direction. 

Railroads will provide more rapid modes of retreat ; and 
the means for speedily collecting and victualing troops. 
Both railroads and the telegraph have strengthened the 
attack strategically, more than the defense.  Tactically, 
they may be of equal value to both, in bringing reinforce- 
ments to the field at critical moments. 


CAVALRY. 


No arm has been more affected by the conditions of 
modern fire than cavalry. It is probable that the shock 
tactics of cavalry in large masses will be rarely again seen, 
though there will always remain its possibility. But more 
than ever should mounted troops be the antennz of an 
army. Inthe close surveillance of all movements of the 
enemy, whether remote or on the field, and in masking our 
own, cavalry will naturally be restricted to operations, gen- 
erally smaller, but not less valuable, in view of the greater 
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mobility of armies, the quicker culmination of events of 
war, and of battle, and the greater necessity for prompt 
information. 

Cavalry_charges are powerless in the presence of modern 
b fire against unshaken troops. Under favorable circum- 
stances, and in some great emergency, they may be ordered 
to save some greater sacrifice, as at Mars-la-Tour. 

Cavalry may be held defensively, to charge cavalry which 
has broken through a weak line, or it may attack the 
enemy's cavalry to drive it from the field. It may attack 
demoralized infantry, or isolated batteries, but even such 
attacks must be supported by infantry, or fresh cavalry, 
otherwise advantages would be only transitory. 

In screening advancing armies and movements on the 
field; in supporting batteries; in reinforcing rapidly a 
threatened part of our own lines, or dashing at shaken 
parts of the enemy’s line; in ambuscading, surprising, 
patroling, foraging and escorting ; cavalry is now more im- 
portant than before. Should infantry ammunition become 
exhausted, or a fog, or blinding storm prevail, there will be 
the cavalry opportunity ;—similar to that of the wet 
ammunition of the French at Eylan, and of the Austrians 
at Dresden. Cavalry united with horse artillery is as ter- 
rible as ever in pursuit ; in destroying convoys; and in de- 
laying or breaking up marches. If employed massed now, 
it would be for wide detours to cut communications, destroy 
railroads, cut off supplies; or to reach the rear or flank of 
anenemy, or a weak part of his line. Grand charges to 
carry batteries, or to force lines against unshaken troops, 
as those of the French at Jena, and Waterloo, should no 
longer be made, for cavalry so acting, can no longer expect 
y to escape destruction. In this much, cavalry has lost as an 

instrument of battle; but in view of the greater mobility 
of armies, and of more rapid results in war, the strain upon 
cavalry will be far greater than before. 
It is the converging power, as well as range of infantry 
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and artillery fire that makes charges less possible. A 
charge now essayed by cavalry against infantry must pass 
through an interval of fire six times as wide, and it must 
face more than seventy times the amount of fire than for- 
merly, with the old smooth-bore arm ; taking nearly four 
minutes of time; and if in two lines, each line will be 
exposed to direct and converging fire before it has traversed 
one-third the interval. If cavalry charges artillery, it will 
receive more than twenty times the amount of shell fire. 
Formerly short intervals between several charging lines 
prevented more than one line being under fire at the same 
time. Now to similarly arrange intervals would be to cut 
off support from any advanced line. And it is to be borne 
in mind that whatever ground favors the cavalry charge 
contributes in a greater degree to the effective fire of 
artillery and infantry. 

To shelter large masses of cavalry, as acorps or division, 
from fire on the field, would now generally be to place it so 
far to the rear that its services could not be had at the 
supreme moment of opportunity, or necessity. On the 
other hand, if the country be broken and the mass may be 
sheltered nearer, such country is unfavorable for the action 
of cavalry in large bodies. Small bodies therefore of cav- 
alry, apportioned to a division of infantry, would be better 
sheltered nearer to the lines, and always be available for 
any service, acting either separately or grouped into larger 
units. For these reasons and the fact that large masses of 
cavalry cannot manceuver in front of the enemy’s line; and 
that they can rarely be used without murderous loss; cav- 
alry should not be organized into divisions and corps. 

A better arrangement is, that each infantry division 
should have a brigade of cavalry; and also each corps ; 
then, in exigency, corps and division cavalry may be united. 

4,000 cavalry to a corps of 30,000 men, will generally 
be sufficient. Details should be made from the corps cav- 
alry, leaving the division cavalry intact. Division cavalry 
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is more important too, since in all future battles fighting will 
be more individualized whether it relates to army corps, 
divisions, regiments, or companies: and a division com- 
mander should always have the means at hand for complete 
work, whether of attack or defense. 

While there is no need of an assignment of cavalry less 
than a brigade, there should be this, to protect any part of 
the line from cavalry surprise. Nor is a brigade too large 
for mobility. In its position of waiting on the field, cavalry 
must be sheltered and of as little depth as possible. Jomini 
considers the best station in rear, and opposite the flanks, 
and right and left centres, if cavalry be divided. But as its 
office has changed its station should be that best for service 
and opposite division intervals; this being now the more 
necessary from the greater extension of the battle front. 

If beyond artillery fire it would be too far removed when 
wanted ; therefore it should take its chances near other 
reserve troops, and never more than two miles from the 
enemy’s skirmish line. 

When at last there is a conspicuous necessity for the 
shock tactics of the charge, it should be in the formation of 
greatest shock with least loss. Too much solidity will 
cause great loss and forbid individual action. It is pretty 
well settled, and for many reasons that the advance to the 
charge against artillery or infantry, should now be squadrons 
in echelon formation. The charge in column must be 
abandoned. The charge in full line is attended with great 
loss, and a second or third line may double or triple that 
loss) The order in echelon divides the enemy’s fire, and 
decreases its precision ; and the ground rarely admits of a 
charge in brigadeline. Since dispersed order is the natural 
order; and since almost all charges resolve themselves into 
this order over wide intervals; and since losses are least 
from fire in this order; the dispersed order of squadrons in 
echelon is the formation best for the charge. By dispersion 
is not meant loss of formation or disorder. To preserve 
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unity of effort, the best writers recommend the grouping 
of men for command, under non-commissioned officers, and 
for regulating the men in dispersed order. ‘Grouping does 
not remove the command from the commanding officer, and 
it is the best for rallying. This is applicable equally to 
troop, squadron, or regiment. Drill must impress the inter- 
vals, preserve order, and enforce habits.” 

In cavalry charging cavalry, as there is no fire, the close 
formation would be better. 

A feature of the cavalry of the future will be its raids 
whether distant or on the field. The more dispersed order 
of battle, as well as its more extended front will contribute 
to this use of cavalry; and its success would be quite probable 
against a gap in the enemy’s line, or in its weak extension. 
Or he may be taken in flank, or reverse, while sharply at- 
tacked in front by infantry; such movements would be 
strengthened by horse artillery. 

Defensive cavalry should be more vigilant on the field that 
surprise may be impossible, either in front or on the flanks. 
Of course in all cavalry attacks, the principles of supports, 
and their proportion to the whole strength are as important, 
as before the change in fire-arms. A united front and flank 
attack by cavalry, is now more necessary against weakened 
infantry or isolated artillery. 

Improved fire arms have lessened the value of the lance 
and sabre, and abolished defensive armor for cavalry. 

“In all the battles of the last wars of Italy, America, 
Denmark and France, only two per cent. were wounded 
with the sabre and bayonet ; in the American war on both 
sides only 1.3 per cent.; and from 1859 to 1870 the ratio of 
sabre and bayonet wounds fell eleven per cent.” Aut the 
trooper should never be without the sharp sabre. He can- 
not well load his pistol in conflict, nor can he always dis- 
mount to use the carbine ; the sabre therefore must still be 
his last reliance, and as its use is for the trooper mounted 
it may be carried under the saddle skirts. 
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The carbine is indispensable for fighting as infantry, in 
surprises, flank attacks, seizing upon unexpected chances, 
and for forcing positions at opportune moments, where great 
results may be achieved by celerity. 

The pistol is better for the first onset in individual fight- 
ing, and for patroling, pursuing, etc. 

The elements making up good cavalry, should be more 
pronounced than formerly ; for its duties are more individ- 
ualized, and upon their successful execution will depend, 
often, more than can be estimated, the issue of battle. In 
the handling of cavalry, more skill will be demanded, 
especially in the management of the troop unit; as the suc- 
cess of the dispersed order, whether mounted or not, will 
largely depend upon the courage and capacity of junior 
officers. 

ARTILLERY. 

The range and rapidity of fire of modern arms, have 
affected in a large way the employment of artillery, though 
not to the extent of other arms. Since the purpose of all 
fire, is possession of the enemy’s line, the general principles 
of attack and defense will remain the same; but the power 
and precision of fire varies the form. Against breech- 
loading small arms, artillery is now the principal support of 
both attack and defense, and it is therefore of more im- 
portance. 

Its long range and great precision, breaks up and over- 
whelms infantry fire; while except at very short range, its 
advantages are not lessened. It increases the power of the 
defense in cross-fire, and it confers more upon the attack ; 
whether massed,or by converging fire; while if distributed for 
methodical pressure of line against line it loses nothing. 

On the field, artillery should now prepare the way for 
infantry, and must support and cover it; and as the com- 
panion of infantry, the intimacy of relation of fire will 
guide its action. By the aid of field lines, and other arti- 
ficial defense; and in natural obstacles the defense has 
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gained immensely ; and the attack is dependent upon artil- 
lery fire to break up this strength. This work of neutraliz- 
ing defensive power, demands searching shell fire from guns 
of great range and precision, high velocities and flat tra- 
jectories ; enfilade and oblique fire being resorted to when- 
ever possible. Heavy guns and time shrapnel are the 
proper agents to securesuccess. To the defense heavy and 
powerful field guns are quite as important for accuracy and 
sweeping range, and for strength of cross-fire. 

Since battle fronts under modern fire are greatly extended, 
the natural method of attack would be by rapid concentra- 
tion at a decisive point after the enemy had developed his 
resources. In such attacks the power of artillery should be 
exerted simultaneously with that of infantry. Since great 
rapidity and mobility, are requisite for massing in such 
attacks, the lightest guns consistent with great power would 
be the best. And as these reserve powers are obviously 
equally important to the defense, reserve batteries must be 
at hand in both attack and defense ; or, in the rapid culmi- 
nation of events on the modern field, defeat would be pre- 
cipitated. Besides this method of attack, there will always 
be presented in the long lines of future fields, unexpected 
opportunities promising success if speedily seized; and 
proper artillery must be ready for the work. These consid- 
erations therefore, whether applied to the attack and 
defense of troops in position ; or to the methodical battle ; 
demand an increase in the proportion of artillery and that 
there should be two calibres, heavy and light guns and more 
horse artillery. In the Austrian war, the second army, under 
the Crown Prince of Prussia had 360 guns to 100,000 men ; 
the first army under Prince Frederick had 270 guns with 
81,000 men. It is now considered that there should be six 
batteries of six guns each to every infantry division ; and 
that each army corps should have six batteries in reserve. 
This assumes three divisions to an army corps, and it includes 
the horse batteries designed to act with the cavalry. Even 
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this proportion of artillery is less than that of the French or 
Russians at Borodino ; or that of the French and allies at 
Leipzig. The ratio of light to heavy guns will depend upon 
the character of the country and nature of the service; 
lighter guns being more necessary in a new country with 
few good roads. Ordinarily one-half or one-third heavy 
guns will be sufficient. 

As corps and division fighting is more separated than 
formerly, and more independent, it is more important that 
each corps and division should have the complete means of 
attack and defense ; or of acting for itself asa unit of power. 
Each should therefore have its own artillery. 

Modern fire has greatly enhanced the importance of 
position in both attack and defense ; and has rendered more 
difficult the choice of a defensive position. Strength, pro- 
tection, and their own operations are to be considered by 
the defense ; and he must exclude the enemy, so far as is 
practicable from covering, and from advantageous positions. 

For the defense to take an adequate battle front and 
guard against encompassing, or advantageous positions of 
the enemy, is a more difficult problem than with arms of 
much less range and volume of fire. Nor is ground for the 
attack of so much consequence, as when the range was only 
afew hundred yards; four or five hundred yards now sig- 
nifies little for artillery, and the value of artillery tactics 
has been proportionately reduced. Between attack and 
defense, advantage of movement, choice of position and con- 
centration at any point, remains with the attack with superior 
numbers. Artillery has therefore increased in tactical power. 

Enveloping movements by the attack, and the manceuver- 
ing necessary, affords an opportunity for the artillery of the 
defense, and any undue extension of lines by the former, 
to effect this, gives the defense a corresponding advantage, 
unless there be a great numerical difference of strength. 

The decisive points of the defenders line may be now 
3,000 yards apart, and they should be powerful artillery 
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positions. ‘Dominant points above the general level, 
secures him against enfilade fire, the same as distance from 
the front ; but in this case, if the elevation be considerable 
the advantage of the flat trajectory may be lost; and very 
commanding positions except for great distances are to be 
avoided ;” gentle slopes from commanding ground are best 
for the long range of modern artillery. The position of 
the defense should be such as to secure to him the advan- 
tage of a voluminous cross-fire as the parts of his line are 
thus mutually strengthened. A defensive line should have 
the greatest possible reserve artillery, to mass at the critical 
moment, to resist the enemy’s concentration. The fire of 
four massed batteries of rifled guns is estimated by high 
authority as equal to that of an infantry division ;—eighty 
rounds per minute may be fired. There is nothing new in 
massing artillery. It first lost and then won to Napoleon, 
Marengo. It gained to him Borodino and Wagram. Im- 
perfect massing caused disaster at Eylan, Friedland and 
Aspern. 

Frederick perceived and availed himself of the advan- 
tages of this method. Massing secures unity of effort, 
concentration of power, and, of course, quicker results. 
The shock of artillery can be produced only in this way or 
in the grouping of batteries at different points of a line for 
concentration of fire. Rifled artillery is eminently fitted 
for either method, but the proper disposition of it must 
depend upon circumstances. If the attacking force is 
superior and the enveloping line of attack is adopted, bat- 
teries should not be scattered along the curve with the 
expectation of concentration of fire, for the reason that 
they are more or less open to enfilade fire ; and the ten- 
dency of men is to fire at their own front and upon what is 
firing at them. Besides there is the practical difficulty of 
controling a fire, extended along an immense front, and 
directing it on particular points. Again, but few batteries 
may be able effectively to reach a given point. Therefore 
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in such a case, whatever be the objections to massing they 
must yield to these considerations. By this method of 
attack, the assailant in outflanking, gains an enfilading fire 
for his massed batteries; and if the attack is vigorously 
followed up by infantry, the enemy must yield his 
position. 

A front attack by infantry alone upon a defensive line 
has little chance of success ; obstacles and defensive strength 
should first be crushed by artillery, posted if possible for 
oblique or enfilade fire. “ After a defensive army has de- 
veloped its strength, and the weak parts of its line have 
been ascertained, a powerful reserve artillery will have little 
difficulty in bringing about a preponderating cross or enfi- 
lade fire upon an exposed flank already engaged in front, 
or upon one or more points of the defensive line, that will 
inevitably cause disaster.” The advance of infantry follow- 
ing this, should be continually supported and covered by 
the artillery ; it should be prepared to advance at once to 
the front, and if necessary, it should push unhesitatingly 
into the zone of infantry fire to complete its work ; for this 
is the critical moment of attack with modern fire arms, and 
any risk must be assumed. But this hazard is not so great 
as it may appear, if the enemy’s infantry are well engaged 
by that of the attack. 

Conditions of ground may favor or oppose long lines of 
guns, and while larger and quicker results may be derived 
from massing artillery, this should not always be done. 
They should not be massed at the expense of mobility and 
the number should not be beyond what may be well man- 
aged. Artillery arranged in groups of four batteries 3,000 
yards apart along a line, may be more effective than a 
larger grouping; in strengthening a line by cross-fire, or 
fora heavy converging fire. There is danger in stripping 
a long battle front of artillery for the sake of massing. A 
long line of artillery should not be formed at the head of a 
marching column, feebly supported, and much in advance 


a 


360 IMPROVEMENTS IN THE ART OF WAR. 


of the main body, as it might be captured by an adroit 
movement of the enemy’s cavalry. 

It is highly advantageous to develope and maintain a 
superiority of fire from the first. “To push forward artil- 
lery, to engage it early in the action; then to mass it and 
close to short range, whenever practicable, was an essential 
feature of German tactics in her war with France.” As 
the superiority of rifled guns is, in great range and accuracy, 
it naturally enters into action first and continues longest. 
And that it be given every opportunity it should be placed 
well forward in the column of march, especially a few light 
batteries to harass the enemy and cover the formation. 
That this is a proper disposition will be seen from the fact 
that “To form an infantry division of twelve battalions, six 
batteries and a brigade of cavalry, occupies from sixty to 
eighty minutes.” The greater range of artillery permits it 
to support infantry, and yet remain within the second line, so 
that special supports will be less required. ‘While artillery 
can defend itself against a front of infantry, yet skirmishers 
availing themselves of folds in the ground, may approach 
and defeat it ;” there are necessary, therefore, in advanced 
positions, infantry, or dismounted cavalry supports. As 
the breech-loader has an effective range up to 1,200 or even 
1,500 yards, artillery should when practicable be kept with- 
out this effective infantry zone. 

Range finders are indispensable for destructive effect : 
Telescopic sights should be used and the range carefully 
preserved. Batteries should change ground as little as 
possible, for in this, time is consumed, and the range is 
lost. The range should be regulated by change of eleva- 
tion as far as is possible. Wherever marching columns of 
an army are so far separated as to be liable to attack, each 
should be complete in artillery, cavalry, and all the means 
of defense. The greater employment than formerly of 
artillery, and the greater range of small arms will bring 
about greater loss in horses and men, and provision must 
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INFANTRY. 
‘ Assuming the zone of aimed rifle fire as 1,200 yards 
broad ; and the rapidity of fire and effect of the breech- 
| loader as five times greater than the muzzle-loader; a line 
of attack in double rank, would never reach the enemy’s 
line in passing through this zone. It would ultimately be 
destroyed, or driven back, probably the latter, since the 
boldest troops after a certain percentage of loss, will falter, 
unless success appears fairly within their reach:—and re- 
treat through such a zone inflicts a greater loss than the 
advance. The infantry fighting of the future, therefore, 
to be successful, must be in extended order ; the first line 
of attack or fighting line conszstzng of skirmishers, instead 
of being as formerly covered by skirmishers. 

Since 1867, the lateral space of foot soldiers has been 
taken at two feet. Recent experiments have demonstrated 
that the maximum effect of the breech-loader is obtained 
by single rank formation of a man toa yard. 

The front of a skirmish line should at least equal a front in 
single or double rank, as more protection against converging 
fire is obtained when the front of attack equals the front of 
defense; besides at the supreme crisis of attack, it may be 
important that the skirmish line should equal in numbers a 
single rank to inspire the confidence of shoulder to shoulder 
formation. 

It is necessary to divide the battalion into an active line, 
a supporting line, and a reserve, or main body, under one 
command that it may be provided against sudden emer- 
gencies, which might culminate before the second reserve 
line could come up. The fighting spaces therefore will 
. usually exceed one yard. As prescribed by the Prussians 
y they are 2.1 metres, and by the Italians 1.5 metres. In 
table “K,” are indicated deployments from double and from 
single rank, giving four and six feet respectively per skir- 
misher. The first line embraces the skirmishers, supports 
and main body ; since uponall these immediately depends 
its success. 
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In the “First case,” the skirmish line is at the outset 
deemed to contain a “sufficient number” of fighting men 
and it is the duty of the supports to feed it constantly up 
to that number. Inthe “Second case,” it is judged best to 
have a moderate fire at first, but increasing in intensity with 
the necessities of the attack ; the line being filled to closer 
intervals as may be required. Of course the loss is less with 
the increased interval. But in each case there is supposed 
to be a sufficient number of men for the work. “A line 
should never be strengthened a/most, but guzte up to a 
sufficient number; and it is better to have more than /ess 
men than are required.” These cases are intended to illus- 
trate in a general way the proposed methods of open order 
fighting, imposed by modern fire arms. They give the 
extent of the battle front, and the number of men per run- 
ning yard in five army corps, from single and double rank 
deployments. The “supports” and “ reinforce” line should 
be deployed; but the supporting companies may be either 
grouped in small columns, or formed in single rank line, 
depending upon the shelter afforded ; efficient support and 
feeding to full strength the skirmish line, being the main 
object. It will be at once seen that extended order, is only 
another form of the two deep line, long the successful order 
of modern fighting 

The breech-loader enables troops to safely assume the 
open order, since its aimed fire is five times faster, and five 
times as effective as that of the muzzle-loader. Hence one 
man is now in all respects the equal or superior of four 
formerly, in the power of fire and may therefore take the 
space of four. 

Formerly the skirmishers attack preceded the general 
attack, to harass the enemy and exhaust his fire; now the 
skirmish line is the attacking line ; but it should be a closer 
line than formerly, and kept up to the maximum. 

The tactical company unit being 84 men, if the limit of 
clearness of the voice be taken at 200 yards, Captains in the 
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skirmish line in the “ first case,,’ would be at 56 yards, and 
in the “second case,” at 84 yards from the flanks of their 
companies; quite near enough for full control and command, 
if they be equal to the difficulties of command—now greatly 
increased ; seizing cover, advancing at opportune moments, 
filling vacancies from supports,—all requiring hardy courage 
and cool judgment. It will be observed that the ranks of 
the skirmishing companies are filled from others in rear, 
and to avoid this inter-mingling, it has been urged that each 
company should have its own supports and reserve. But 
were this done, there would be no certainty that the sup- 
port and reserve of each company would, when wanted, be 
in rear of its skirmishing front. Besides the mixing up of 
companies, in extended advancing lines is inevitable, what- 
ever the formation. The English troops at the Alma, and 
in the Peninsular, in line advances; the Germans and 
French in ’7o advancing in column and dissolved into lines 
of skirmishers; and when reinforced by columns these in 
turn extending and everywhere inter-mingling attest this. 
It is no great evil. Besides, in the new order of fighting, 
where the varieties of cover may demand first a line, then a 
grouping, breaking and extending, rushing and stopping, 
now here, now there, cannot hope, nor would it be useful, to 
maintain the regularity of a line. In action good officers 
can command any men in their front; and good troops will 
obey any officer prepared to fitly direct them. The breech- 
loader does not entail less order, but it may demand more 
training and better knowledge. But it is better to avoid 
mingling dattalzons; therefore the shooting line with its 
supports and main body should be of the same battalion ; 
this has the further advantage, of uniting under one com- 
mander these three parts. The reserve or second line, being 
the third battalion of the brigade. Men from the support- 
ing line, should move directly to the gaps in the shooting 
line. Lateral movements or closing in, to the right or left, 
lose time, diminish fire, and compel files to abandon posi- 
tions gained. 
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It will be sometimes better that supports be divided into 
small groups for control and shelter. They must never fire, 
and never advance until ordered ; theirs isa supporting, not 
a firing line. The main body and brigade reserves may be 
in lines, or in small columns of little depth; in the latter 
the reserves would probably suffer less from artillery fire. 
All troops in columns, in reserve, should be doubled on the 
centre for more rapid deployment. The line next the active 
line must be near enough to support. If too near it would 
suffer unnecessarily. ‘ The shooting line should draw the 
enemy’s fire; if so, the ground behind, swept by bullets at 
the lowest trajectory, aimed fire, would not exceed 100 
yards. The supports should therefore be from about 100 
to 200 yards distant from the firing line.” The main body 
is at first, from 500 to 700 yards from the firing line; or 
about 2,100 yards from that of the enemy; always near 
enough to reach the firing line before the enemy could do 
so. If aline is interpolated between the supports and main 
body, as in the “ second case” it should be about half way 
between these two and at least 100 yards from the former. 
When the moment comes for deployment into skirmish 
order of the main body, it should be done by the files 
swinging from the centre into their intervals, and not by 
any order of fours, or other prescribed number of separating 
units, consuming time and creating confusion. 

THE ATTACK, 

The difficulty of carrying defensive intrenched lines by 
direct attack was demonstrated at Plevna. The Turks had 
little time to prepare defenses, and but 80 pieces of artillery 
to oppose 300 of the attack. ‘ The result showed it to be 
a days work fora battery to wound a Turk.”  Loftcha, 
Kacelevo, and Shipka were further illustrations of the same 
thing. “Indeed the direct fire of field guns against earth- 
works, avails little except at short ranges. At St. Privat, 
300 guns were concentrated on the defenders who neverthe- 
less repulsed the Prussians with great slaughter.” Oblique 
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and enfilade fire are far more searching and efficacious, and 
every effort should be made to secure positions for artillery 
giving these advantages. Equally barren in results is 
artillery firing at very long range, at bodies of troops in 
properly disposed formations, or at the enemy’s artillery. 
Hence in the attack, artillery should be advanced from the 
limit of 3,co0 yards, to, when necessary, the limit of 
effective rifle firing ; and, in emergency, should even enter 
this zone. 

Though the increased defensive power of troops in position 
renders the front attack so hazardous, yet it will rarely 
happen that the front of a defensive line will not present 
irregularities and cover, favorable to partial flank attacks, 
which united may make a front attack successful. “ Artillery 
must be posted to keep down the fire of the shooting line of 
the defense ; and that the guns of the latter may not pre- 
vent this, they should also be engaged by the artillery of the 
assailants and overwhelmed.” ‘This preliminary use of artil- 
lery is a necessity, and the attack cannot afford to neglect 
it, their batteries taking positions for oblique, enfilade fire 
and cross-fire. 

The defending infantry will instinctively fire on the 
assailing infantry, receiving their fire and that of the artil- 
lery, and the demoralizing effect of this double fire, aug- 
ments the power of the attack. The assailant’s infantry 
should deploy at 3,000 yards from the enemy, a portion of 
the artillery advancing with it to within 1,200 or 1,500 
yards, and the remainder firing over the infantry; or, 
posted as already indicated, at not over 2,000 or 2,500 
yards. Artillery should advance by alternation of batteries 
or groups of batteries to secure continuous fire. 

When within 600 or 700 yards of the enemy, the sup- 
ports advance to the firing line, the main body closes up, 
prepares to press to the front, and deployes: and the second 
line advances to easy supporting distance. When the 
shooting line is within 250 yards of the enemy, the main 
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body should not be more than that distance in rear of it. 
“A hundred yards nearer and the success of the attack is 
assured ; the main body rushes to the front and mingling 
with the firing line and the supports overwhelm the 
enemy’s line. The reserve follows quickly and holds the 
ground while the main body pours its fire upon the retreat- 
ing line of the enemy.” For many reasons the forward 
movement of the shooting line and supports, until the final 
rush, should be at a run, and by alternate companies for 
about fifty yards at a time, or from one point of shelter, or 
fold of the ground to another if not too distant ; the officer 
leading: the men arriving lie down, or kneel and open a 
rapid carefully aimed fire. The decisive and the salient 
points of the enemy’s line invite partial flank attacks along 
his front ; and average ground will always afford shelter to 
small columns, and to lines of small groups, here extended 
and there united, and never a sufficient mark for artillery 
fire. Such points besides being salient are often discon- 
nected as hamlets, woods, farm building, and rough ground 
affording unusual shelter. A gradual advance and a final 
extension around the flanks of such exposed parts of lines, 
if properly supported by artillery, will compel them to 
yield. 

Of course, all this presupposes superior forces of artillery 
and infantry, otherwise a front attack, at all times hazardous, 
is hopeless. Flank attacks are preferable where forces and 
circumstances permit. The front of the enemy, in this 
case, should be so well engaged as to occupy him, and hold 
him fast in position ; then a few hundred men with breech- 
loaders, opening on his flank or rear, will decide the rest. 
For the defense cannot extend beyond a certain number of 
men per yard. This done, the effect of numbers deter- 
mines the issue. Modern weapons by their quickened fire, 
and quick decisions of contests of fire, give a greater value 
than formerly to superiority of numbers other things equal. 
And with anything like equality of skill and discipline, 


| 
J 


IMPROVEMENTS IN THE ART OF WAR. 367 


future battles will not be won by greatly inferior numbers. 
As all evolutions or lateral movements of closing, or ex- 
tending intervals, are a loss of time, a suspension of fire, 
and are now far more perilous on the field; the resolution 
of columns of march, of corps, or divisions, into lines of 
battle, should be with the most careful regard to intervals. 
Brigades and battalions in moving to their places in line 
should remain in lines of small columns to the latest 
moment, the better to preserve their line of advance and 
their proper intervals ; for the best troops cannot maintain 
with regularity long marching lines. In future battles 
while advantages of ground to the defense are of great im- 
portance ; yet its capture, or the seizure of dominant points 
of the enemy’s line, will extend the effect of such success of 
the assailants further, and more rapidly toward the flanks 
of the defense, both morally, and in disastrous fire from 
such positions, than with short range arms. 

Since then, formation of firing lines of two, close ranks, 
are, with breech loaders suicidal, the conclusions forced 
upon us are that attacks must be in extended order. In- 
fantry formations of attack will require a largely extended 
front; and infantry on the defensive must conform to this 
by corresponding extensions. 

These extensions are admissable from the increased 
power of the breech-loader of artillery; and they are 
necessary, inasmuch as a single rank, with the breech- 
loader, of a man toa yard gives the maximum effect of 
rifle fire. Open lines at close quarters ; small columns of 
closed lines at longer ranges; and no body of troops, 
small or large, without its reserve up to divisions and army 
corps ; instead of two lines and a reserve as formerly are 
coming features. Whether there should be a special army 
reserve beyond the division and corps reserves will de- 
pend on circumstances as to whether an attack, a counter- 
attack, or a defense of an obviously weak portion of a line 
be required. But ordinarily a large reserve of an army in 
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line of battle, even if near the centre would not reach the 
flanks in time for service. 

In their general form the foregoing conclusions, and 
tactical formations are the official deductions and results 
of the lessons of the war of 1871 in Prussia, Italy and 
Russia, and are urged by the foremost military writers of 
England. 

THE DEFENSE. 

Fighting in extended order is not only forced upon the 
defense by the attack, but that order is the most advan- 
tageous for fighting, and imposes less loss. He must have 
his reserves of brigades, divisions and corps, to move the 
instant the point of attack is made manifest, as well as to 
be ready to assume, at any moment, the offensive, for a 
strictly defensive battle is never won. 

The attack, through superiority of numbers, may inclose 
the defense by an encompassing line, subjecting him to a 
converging or cross fire. But though the fire of the defense 
is divergent, his line is in position and sheltered, and his fire 
is more effective. Every advantage should therefore be 
taken of favorable points and positions for defense, by 
posting small bodies for counter attack, and for driving 
back the assailants. ‘At weak points reserves should be 
stationed to sustain the firing lines and their supports ; 
and larger reserves should be placed on the flanks. Since 
advancing lines of attack will naturally seek ravines, points 
of woods, rough ground and low places, these should be 
carefully guarded. Gaps in the assailants lines should be 
at once taken advantage of for partial counter flank 
attacks.” Rapid and effective fire maintained at all points, 
and especially when the enemy is preparing for the final 
assault, and his foremost line filled with men; and should 
his fire indicate failing ammunition, or faltering, he should 
be vigorously pressed. Ammunition may be exhausted on 
either side at particular points of lines hotly engaged, and 
for this reason neither attack nor defense should discard 
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the bayonet, it should always be at hand for final use. The 
firing line must be thickly supported wherever most threat- 
ened; and reserves must instantly drive out troops who 
have obtained a foothold within the defensive line. The 
strongest defensive ground is that affording an uninter- 
rupted sweep for artillery and breech-loaders, with no 
refuge ground within their destructive range. This is a 
a peculiar feature of defensive power belonging exclusively 
to modern fire. 
ATTACK AND DEFENSE. 

The great range and accuracy of modern artillery have 
given greater importance to its site on the field. On 
elevated ground in rear of infantry, the advance of the 
latter is supported into the zone of infantry fire of the 
defense, and almost up to the final moment of assault. In 
this position there is avoided the extension of the attack- 
ing front by the intervals which the artillery would other- 
wise occupy. And this is an important consideration since 
twelve batteries in line require a mile front. 

Napoleon first engaged and developed the strength of 
the enemy’s line of battle then assembled great batteries 
to crush the way for superior forces of infantry and cav- 
alry, which he concentrated to overwhelm decisive points, 
Now a preliminary great artillery duel is an essential 
feature of all attack. To this end more artillery must be 
attached to the advance guard, and the divisional artillery 
be placed near the head of the column of march.  Arrtil- 
lery will usually be massed at the beginning of the battle 
at such points as it is expedient to attack. Though a con- 
verging fire may be obtained by grouping batteries along 
the line of attack, massing secures unity of purpose and 
unity of command. The artillery of the defense must be 
distributed for use at any point, and can rarely be massed, 
unless there is a large reserve of guns. 

“It will be observed that the immense increase in the 
proportion of artillery required and brought on to the field 
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at the beginning of an engagement is a notable feature of 
modern change in warfare. And the assailant who fails in 
the prefatory battle of artillery has small chance of gain- 
ing the day.” 

As the single rank is the easiest of extension, it should 
be the habitual formation of the first line of battle, which 
it will be remembered, we have designated as including the 
shooting line, the supports, and the main body. 

Especially should our infantry tactics be altered to con- 
form to the condition of modern fire, and altered formations 
for battle. At present they admit of changes from single 
to double rank, by but one flank ; skirmishing order can be 
taken only from a solid front of four men; and the pre- 
scribed methods of skirmishing are wholly unsuited to the 
modern shooting and supporting lines. Mow the fighting 
line of the battle is the skirmishing line; while our tactics 
contemplate that the skirmish line should cover the attack 
of fighting lines in rear. All movements whatever of 
Upton’s system are based on a unit of four men front, 
which may be entirely broken up at the first fire of the 
enemy. It prescribes the filling of vacancies in the front 
from the rear rank to preserve this unit of four. How is 
this possible from the single rank formation, the only for- 
mation suitable to the first line of battle? But besides this, 
front and rear rank distinctions, may now be laid aside, as 
no longer advantageous or even useful. The division of a 
company into platoons, and of platoons into sections, and 
if requisite these last into half sections,—the division in all 
cases being where most convenient,—may profitably replace 
orders of fours, for drill and practice, as well as for battle. 
Such divisions are always arbitrary, and independent of 
numbers, therefore losses in battle will not disturb them, 
since exact uniformity is not essential, as in order of fours. 
No system of tactics should parcel out a company into exact 
units of command; otherwise the loss of officers, or non- 
commissioned officers, disturbs the whole control, and for 
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every fatal shot the command must be rearranged ; other- 
wise the symmetry and the system must be abandoned. 
Modern tactics should be as simple as possible, consistent 
with great mobility ; and ours would gain much by the ex- 
clusion of movements no longer useful. 

Napoleon said that a nation should change its tactics 
every ten years. They certainly should be modified to suit 
the development of the power of arms, and as often as 
necessary. They are now greatly encumbered by move- 
ments for massing belonging to shock tactics ; and by flank 
movements along an enemy’s front. 

Manceuvering under fire has now become very hazardous 
if not impossible. Troops engaged can now do little more 
than advance and retire. Formations and lateral move- 
ments are to be avoided. Plainly, long advances in line or 
column under fire, are out of the question; and lines of 
battle must be formed at greater distances. Equally im- 
possible are movements by the flank in the presence of the 
enemy, of the nature of those of Frederick, at the battles 
of Leuthen and Kolin. In encompassing lines of attack 
crotchets formed by the defensive line would not protect it 
from reverse fire. With a superior force, and a vigorous 
attack on the enemy’s front, the advantages of an attack on 
the extremities of his line are greatly increased with modern 
arms. Greater precautions than formerly, are now neces- 
sary to be taken in pushing troops into hazardous positions, 
that they be strongly supported. Movements of attack 
must be avoided, which depend for success upon withdrawal 
of troops under fire from the enemy’s front. Troops in retreat 
now suffer far more than before,—conspicuously cavalry. 

The defence must guard against greater liability to flank 
attacks ; and as the increased power of the breech-loader 
enables a small body of men to hold longer a strong posi- 
tion, strong parts of his line may be depleted somewhat to 
strengthen weaker points ;—provided that it forms a chord 
to the enemy’s arc of attack. On the offensive, strong 
parts of a line may be more safely trusted with a smaller 
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force, while a flank of the enemy is being turned. “In 
general, both on the offensive and defensive, it will com- 
monly be more expedient than before, to run strategical 
risks, to secure tactical advantages.” There is not only im- 
mense moral power in the offensive, but the increased range 
and accuracy of fire give 40 the attack a decided gain, in the 
selection of ground for his operations. In intrenched lines; 
in fronts of uninterrupted fire over wide levels; and in the 
strength of troops in position partially sheltered, whether 
natural or artificial cover, ‘he defense has gained vastly in 
power of resistance. The tactical power of modern arms 
eliminates very largely the element of “chances of battle,” 
and will permit the forecast very closely of results, both of 
battles and wars, certain elements of the problem, as to 
numbers and resources being given. 

Difficulties of attack will more frequently compel the 
movements of troops at night into positions near the ene- 
my’s lines, if not of night attacks, particularly in the case of 
intrenched lines. In such cases the power of the defense 
will be greatly weakened if the assailants reach the enemy 
in good form. The moon-light attack on Kars is an illustra- 
tion of this. The Turks with a small force losing only ten 
per cent. in its capture; while the Russians, supported by 
100 guns, in vain attempted to retake it on the succeeding 
day. 

Provision should be made to keep the first line, without 
possible failure, supplied with ammunition. The men should 
take 100 rounds into battle, and a reserve on pack-horses, 
or man-carts. The latter should be bullet proof and pro- 
tected by bullet proof shields. These should follow the 
first line into the fight. The Turks in their war with 
Russia, had pack-horses led in rear of the shooting line 
of each battalion, and with but little loss. Troops attack- 
ing at special or decisive points, or holding a vital portion 
of a line, will have the hardest fighting, and they should not 
be emasculated by a want of ammunition. 
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The difficulties of command are greater with breech- 
loaders. Fighting is more individualized, from the lowest 
to the highest unit of command. More is left to the judg- 
ment of the commanding officer of each, from the company 
to the corps commander, and more is required of each. The 
fate of battles depends more on the courage and capacity 
of individuals; and the difficulty is greater of holding men 
in hand, and maintaining a close directing power. The 
General may order the attack, but the careful disposition 
of troops to the ground, and their forcible use to a common 
purpose, must be left to company, to field, and to subordi- 
nate general officers. Upon skill in handling units of com- 
mand, will depend, far more than ever success. A want of 
knowledge, or of determination, at a critical moment may 
cost many lives and bring irretrievable disaster. Obviously 
for the successful execution of his new part the officer 
requires the most thoughtful preparation. The field tele- 
graph may do much to enable the General to unite in one 
direction, the various energies of and to supplement the 
varying necessities of a long battle front. To thisend it is 
an indispensable aid, but it can never equal personal super- 
vision, and therefore far more must be left to division and 
to corps commanders. In short, the essence of the modern 
system is to develope individuality, and to make officers 
and men thinkers as well as fighters. 

By lines of rail and rivers, and by the telegraph, the 
operations of war are brought into close and rapid, even 
strained connection. Distant campaigns formerly impos- 
sible are now wholly practicable. Whatever the extent of 
the theatre of war, results are quickly integrated, and the 
ultimate effect is the same as though the field of movement 
was far more contracted. The mechanism of war is more 
delicate, and a force anywhere applied is everywhere quickly 
felt, and because of this state of absolute tension of parts, 
there should nowhere be permitted manipulations, by any 
but master hands. ALEPH.—75. 
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EXTRACTS FROM THE MINUTES OF THE EXECUTIVE Councit, M.S. I. 
June 18th, 1881. 


* * * * * * 

General Abbot offered the following resolution which was read and 
unanimously adopted : 

“ Resolved, That the prize essay for the current year be omitted, and 
that the subject selected at the last meeting of the Council for this year 
be adopted, as the subject for the prize essay for the ensuing year, viz: 

“ The Important Improvements in the Art of War during the past 
twenty years and their probable effect on future military operations. 

* * * * 
January 3@, 1882. 
* * * * * 

On motion of General Gibson it was 

Resolved, That the Board of Award on the Prize Essay for the year 
1882 be composed as follows : 

General Georce B. McCLELLan, 
General Irwin McDowELtL, 


General James B. Fry. 


September 21st, 1882. 
* * * * 
The following report received from the Board of Award on Prize 
Essay for 1882 was read by the Assistant Secretary. 


New York City, June 20th, 1882. 
To Major GENERAL W. S. HANCOCK, 
President of the Military Service Institution, 
Governor's Island, New York City. 
GENERAL: 

Having been chosen by the Executive Council of the Military 
Service Institution as members of the Board of Award for the prize 
essay for 1882 on the subject of “ The important improvements in the 
art of war during the past twenty years, and their probable effect on 
future military operations,” we have the honor to report that we have 
performed the duty confided to us. We found all the essays submitted 
to us—five in number—interesting and instructive. We regard those 
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signed respectively “ Aleph,” “ Nemo” and “ Trent” as especially mer- 
itorious, and as deserving to stand in the order named. The last of 
these is an able paper but it is not so rich in examples and statistics as 
the others. The first two appear to us to be of about equal merit in 
their treatment of the general subject, but the paper signed “Aleph” 
being most thoroughly worked out in detail, we are of opinion that it is 
entitled to the prize. 

We congratulate the Institution on being able to secure such contri- 
butions as the essays we have examined, and venture the opinion that 
their publication and distribution will be of greater service to the regu- 
lar army, and also to the volunteers and militia on whose patriotism and 
readiness for military duty the nation depends in great emergencies. 

With the highest respect, your obedient servants, 


( Signed ) Geo. B. McCLettan, 
James B. Fry. 


Presidio, San Francisco, Cal., 
June 13th, 1882. 
GENERAL T. F. RopENBOUGH, 
Secretary Military Service Institute of the U. S. 
Governor’s Island, New York, N. Y. 
GENERAL : 

I have duly examined the five essays submitted by competition for 
the prize offered by the Institute for the current year and, as one of the 
Board of Award, my vote for first in order of merit is for the essay 
signed “ Aleph.” And my vote for the second in order of merit is for 
the essay signed Nemo.” 

I had intended to accompany this vote with some extended remarks, 
but circumstances have prevented. 
I am, General, with great respect, 
Yours sincerely, 
( Signed) Irwin McDowe tt, M. G. 


The letter bearing the mark “ Aleph ” was then opened and Lieut.-Col. 
Henry M. Lazelle, U. S. Army was announced as the successful com- 
petitor. 

The letters bearing the marks “Nemo” and “ Trent” were then 
opened and the names announced as follows : 

Lieutenant F. V. Greene, Corps of Engineers, U. S. A. 
General W. Merritt, Colonel 5th Cavalry, U.S. A. 


* * * * * 7 


A True Copy, 
H. O. Perwey, Asst. Secretary. 
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THE USE, DEVELOPMENT AND INFLUENCE 
OF THE ELECTRIC TELEGRAPH IN 
WARFARE. 


BY SECOND LIEUTENANT F. C. GRUGAN, 


Seconp U. S. ARTILLERY. 


It has been said that a close connection may be traced between the 
operations of war and the different telegraphic systems that have been 
devised from time to time, and that, in fact, more than one of these sys- 
tems has originated solely for the purpose of facilitating military com- 
munication. The Torres Vedras signal system organized by the English 
in 1809, is cited as an example, and also Chappe’s aerial telegraph with 
Brequet’s improvements, first constructed in France between Paris and 
Lille in 1793, subsequently extended to Calais, Strasburg, Toulon, Bay- 
onne and Brest, and by means of which Paris received the news of 
Napoleon’s victories. 

This connection of telegraphy with the operations of war, lends to its 
historical features an interest forthe military profession which is increased 
by the certainty that in future wars its employment will be not only exten- 
sive but indispensable. 

But in admitting its necessity only one step forward has been taken. 
The question of organization and material has not yet been definitely 
settled, and there are still very decided differences of opinion regarding 
the extent to which the telegraph, and especially the electric telegraph can 
be used in war. 

The system of battle tactics adopted in Europe is one that not only 
recognizes a certain independence of action on the part of subordinate 
officers, but even requires them in critical moments to rely solely upon 
their own judgment, and as there is then no time to ask for orders, and 
no one who knows as well as the officer iinmediately present what action 
the moment demands, is it not allowable to ask this question: on the 
actual field of battle, and in the front lines, can the electric telegraph be 
of any service ? 

This is the problem they are trying to solve in Europe. In the United 
States during the war ot the rebellion, the telegraph on more than one 
occasion rendered valuable service on the field of battle. That may have 
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solved the question for twenty years ago. But to-day the circumstances 
are not the same. There is now greater rapidity of action. This was 
one of the marked characteristics of the Franco-Prussian war, 

Of the wars that have occurred during the past twenty-seven years 
more than one has led toa remodelling of the military telegraph organiza- 
tions, and the changes which have taken place must be ascribed less to 
new scientific discoveries than to the belief that the best means at hand 
had not been properly applied. 

For example: during the autumn manceuvres of the English Army in 
1872, field telegraph lines were constructed in a comparatively level and 
open country, both insulated wire lying on the ground and naked wire 
suspended from telegraph lances being used. The cable, or insulated 
wire was out of order about one-fourth the time that these manceuvres 
lasted, the suspended wire only qgth. 

In 1876, the Japanese Government obtained from Berlin a complete 
telegraph train of Prussian design. I have seen it stated, though I can 
not now give the author, that this train, suitable for the level plains of 
Central Europe, was found entirely unserviceable in Japan, where the 
country is mountainous, where good roads are few in number, and where 
ox carts and pack animals are the general means of transportation. 

This question of topography must certainly have great weight in deter- 
mining what the material of the field telegraphs shall consist of, and how 
it shall be carried, and an idea may be formed of the difficulties to be 
overcome in the sole matter of transportation, by the estimate that in 
Napoleon's Jena campaign of 1806, short as it was, it would have required 
794 Wagons to transport sufficient material to have maintained air line 
telegraphic communication. 

It is proposed in this article to give some of the main facts of interest 
relating to the use, development and influence of the electric telegraph in 
military operations. These facts have been obtained from and are only to 
be found in foreign publications, and the preparation of this article became 
almost entirely a work of compilation. 

A list is appended of the authorities consulted. Buchholtz’s Kriegs- 
Telegraphie (1877), and Von Fischer-Treuenfeld’s most excellent and ex- 
haustive work (Kriegs-Telegraphie, 1879), constitute the principal sources 
from which information has been obtained. 

In 1839, Major von Etzel, then in charge of optical signaling in the 
Prussian Army, suggested to the war department the possibility of employ- 
ing the electric telegraph. In 1844 a board of officers was convened to 
consider the subject, and several years later the necessary material was 
supplied, and the line was built. No further information relating to this 
experiment is at hand. 

In 1853, during the military manceuvres at the camp of Olmittz, the 
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Austrian Army employed men to hold light lances upon which the wire 
was suspended thus constituting a movable telegraph line. The results of 
this experiment were not considered satisfactory. 

The first practical application of the electric telegraph to military pur- 
poses was made by the allied armies during the siege of Sebastopol, 1854- 
1855, not, it is said, for any tactical purpose, but simply to afford a con- 
venient method of communication between the several headquarters. 
The lines partook of the character of permanent lines, and were not 
intended to follow the movements of the army. 

In Prussia, from 1854 to 1856, the subject of military telegraphs was 
again taken up, and their proposed sphere of action defined as follows : 
ist. To connect the general. headquarters, or headquarters of a division, 
or other large body of troops, by telegraph lines with the permanent lines 
of the country, and thereby with the capital. 2d. To connect the head- 
quurters of a division with the general headquarters, or to connect the 
several division at headquarters with each other, either directly, or by 
means of the permanent lines of the State. 

It was not contemplated that the lines should follow the movements 
of troops, nur that they should accompany them on the field of battle. 

The results of experiments made were so satisfactory that, in 1866, 
the government organized as a permanent branch of the military service, 
the field telegraph which eight years later accompanied her army in the 
war with Denmark. This appears to be the first recognition by any 
government of the telegraph as a permanent part of the military establish- 
ment. This organization, however, did not constitute a special military 
corps, but was assigned to the pioneer battalion of the guards, its station 
duties, that is the management of the telegraph instruments and batteries, 
being performed by civilian employees of the State telegraph lines. 

In 1857 the great Indian mutiny broke out, and field telegraph lines 
were constructed connecting the advancing columns of troops with the 
Governor General at the seat of government in Calcutta. Naked iron 
wire was used, suspended from trees or bamboo poles, or simply laid on 
the ground without insulation, the dryness of the soil and of the atmos- 
phere allowing these non-insulated wires to be worked throughout the 
length of one hundred miles. In rainy weather transmission frequently 
ceased entirely. The lines rendered valuable service and attracted much 
attention in military circles. 

In 1857 Marshal Randon employed the electric telegraph in the 
French operations in Algiers, the work being performed by civilian tele- 
graphers, the wire suspended from trees. It is said that the headquarters 
of the army in the field were kept connected with the town of Algiers. 

This same year the English established at Chatham a military telegraph 
school for the instruction of men detailed from the corps of engineers. 
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In 1859 Spain organized and employed in the Morocco war a field 
telegraph designed for mountain and out-post service, and which deserves 
special mention. Von Fischer-Treuenfeld says that after an experience 
of twenty years by the great armies of the world, the latest and most 
approved system devised to accompany troops, has retained the principles 
upon which this early Spanish organization was based, and which in the 
Morocco war not only connected the army with its base, but even kept 
advanced posts in communication with the commanding general. The 
line consisted of insulated wire coiled on reels transported on pack 
animals. Morse printing registers enclosed in specially designed boxes, 
were carried by pack animals or by soldiers. It is this system which 
exists at the present time in the Spanish army, and has been brought to a 
high state of efficiency. 

In 1859, in the Franco-Austrian war in Italy, the military telegraph 
service of the French army was conducted by civilian employees of the 
State telegraphs, supplement by peasant labor and carts from the sur- 
rounding country. ‘The peasant labor was found particularly unsatisfac- 
tory, and before the close of the war the necessity was generally recog- 
nized for a military personnel and improved material. It was also during 
this campaign that a further step in advance was taken, for we find that 
> not only was electrical communication with France constantly maintained, 
but that orders were transmitted by the field telegraph from the general 
headquarters to the front and flanks of the French army. 

In 1861 the Italian army obtained excellent results with the system 
which provided for maintaining communication with the rear as the troops 
advanced. Two army corps starting from different points and marching 
on Ancona, but separated from each other by the Apennine mountains, 
were kept connected, it is stated, by lines which were built by and kept 
pace with the troops. This appears to be the first successful carrying out 
of this new feature of military telegraphy. A copper wire was used, sus- 
pended from insulators attached to poles. In front of Ancona the army, 
the fleet, the general headquarters and the flanks of the army were con- 
nected with each other and with the permanent lines of the country by 
telegraph lines and semaphores. At Gaéta the same feat was accom- 
plished. 

In the United States in 1861, upon the breaking out of hostilities 
between the North and South, the electric lines were considered indis- 
pensible, and their employment was on a much more extended scale than 
: had ever before been attempted. To the signal corps of the army was 
originally assigned the duty of providing telegraphic communication. 
Beardslee’s magneto-electric instruments were used by the corps, which 
enabled the voltaic batteries to be dispensed with for short distances, and 
which also called for less skill on the part of the operators. This system, 


Wiina 


] 


380 ELECTRIC TELEGRAPH IN WARFARE. 

however, did not work satisfactorily, and in November, 1863, the Secretary 
of War directed Colonel Anson Stager to assume the direction of the 
electric telegraph service, the personnel of which was reorganized, the 
magneto-electric instruments displaced by Morse sounders, and the work- 
ing capabilities of the corps greatly increased. Until the close of the war 
General Stager remained at the head of an organization the efficiency of 
which has not been surpassed, and it is recognized that the services 
rendered by the telegraph during the war were of inestimable value, and 
that the proficiency attained in erecting and working the lines, and the 
suitability of the field material, enabled communication to be established 
whenever deemed necessary. Over fifteen thousand miles of military 
telegraph—land, submarine and field lines—were built for army purposes. 
Many miles of these lines were built under the fire of the enemy. Many 
members of the organization lost their lives, some in battle, more from 
disease brought on by exposure in the line of duty, and many were 
wounded. When civilian employees could not be obtained in sufficient 
numbers, soldiers were detailed from the ranks and instructed in the 
duties which they were called upon to perform. General Sherman says 
in his “Memoires”: “The value of the magnetic telegraph in war can 
not be exaggerated, as was illustrated by the perfect concert of action 
between the armies in Virginia and in Georgia, in all 1864. Hardly a 
day intervened when General Grant did not know the exact state of facts 
with me, more than fifteen hundred miles off, as the wires ran.” 

It does ngt fall within the scope of this article to give in detail the 
workings of the telegraphic organization. Such facts as are stated have 
been obtained from a work just published, called: “ The Military Tele- 
graph during the Civil War in the United States,” by W. R. Plum, and in 
its two volumes will be found a detailed history of the service of which 
the author was a member. 

It is claimed that the electric telegraph was repeatedly used on the 
field of battle during the Peninsular Campaign, in 1862, and again at the 
battle of Fredericksburg, in 1863, and this for the first time in the history 
of war. 

During the siege of Charleston communication with the troops in the 
trenches and in reserve was kept up by means of field lines pushed for- 
ward and maintained so close to the rifle pits of the enemy that the wires 
were frequently cut by their balls. 

During the march of the Army of the Potomac southward in 1864, 
though every corps moved daily vet the headquarters of each was generally 
in communication every night with the commanding general of the army. 

In his annual report for the year ending June joth, 1864, Major 
Eckert, one of the chief officers of the telegraph, said: “ A telegraph line 
was built on the south side of the James River, from City Point to Swan’s 
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Point, there connecting with a submarine cable to Jamestown Island; but 
owing to interruptions by guerrillas, this line was not worked successfully 
until June 24th, at which time a sufficient force was stationed along the 
lines to protect it from guerrilla raids. From City Point, lines were built 
to General Meade’s headquarters, two and one-half miles south-east of 
Petersburg, and to General Butler’s headquarters at Point of Rock, on 
the Appomattox, crossing at that place with submarine cables. Lines 
were also constructed to all corps headquarters and to our advance works. 
During the operations at Spottsylvania, on the North Anna, at Cold 
Harbor, in the march from Cold Harbor to City Point, and in the battles 
in front of Petersburg in June, the field telegraph lines were worked with 
great success, and invaluable aid was thus rendered to the Government. 
General Grant and General Meade were kept in almost constant com- 
munication with each other and with the different corps of the army. 
* * * — They (the field telegraph lines) have worked many times in 
the face of the enemy, exposed to fire, without shelter, have been kept up 
day and night whenever required, and have had innumerable difficulties 
which can never be known to but few.” 

And again in Mr. Plum’s work is found the following from the same 
officer, June 15th, 1864: 

“My field telegraph continues to work like a charm. Instead of letting 
down, it has improved every day since we left Brandy Station, and is 
complimented by all. Doren has dui/t and taken down an average of 
twenty-four miles daily. Most of his work has been after night, and 
under very great disadvantages. A// corps headquarters and many brigades 
have been in constant connection with Generals Grant’s and Meade’s 
headquarters, during every engagement. Also every reconnoissance that 
has been made in force has had telegraphic connection with headquarters. 
Last, but not least, connection has been kept up while on the march. 
* * * We have lost thus far one man killed and one wounded (builders), 
ten horses and four mules killed. In Longstreet’s attack upon Hancock 
after leaving Spottsylvania, we lost our battery wagon. A solid shot struck 
the running gear, demolishing that portion of it completely. The sections 
of battery were soon transferred to a common army wagon, and put in 
working order in less than twenty minutes. Fortunately not a single cup 
was broken. During this dash we lost seven miles of covered wire in one 
line, and one mile in another.” 

In England, in 1862, Captain Bolton devised a system which provided 
for out-post telegraphs. Morse sounders and a light cable consisting of a 
copper wire with caoutchouc envelope were proposed. 

In Von Fischer-Treuenfeld’s work is found an interesting account of 
the labors of the military telegraphs during the five years war between 
Paraguay and Brazil (1864-1869), when they were used not only to con- 
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nect permanent works, but also detachments separated from the main 
body, and out-posts, and were worked during battles. Shortly after the 
outbreak of war, President Lopez ordered the civil telegraph service to 
be transformed into a military telegraph organization, and as Paraguay 
was cut off from all exterior communication, it became necessary to manu- 
facture within the State the field material required, a material which 
comprised telegraph instruments, insulators and insulated wire, and later, 
in 1868, even the paper required for the telegraph service. From April, 
1866, to the death of Lopez in March, 1870, the telegraph accompanied at 
all times the Paraguayan troops, and but few battles were fought in which 
Lopez did not from his headquarters at the rear transmit orders over the 
telegraph wires. 

During the engagements at Itapiru and Paso la Patria, the telegraph 
lines worked throughout the battles, the operators being among the last to 
leave the field. At the battles of Estero Bellaco, 2d and 24th of May, 
1866, telegraph lines extended from the general headquarters to all the 
divisions of the army, and as new positions were taken up, the construc- 
tion corps followed the troops, always able to connect with Lopez. During 
the attack on the lines at Curupayty, September 2d, 1866, General Diaz, 
the Paraguayan Commander, remained throughout the greater portion of 
the engagement at the telegraph station which overlooked the field and 
was under the enemy’s fire, conducting the battle and communicating by 
wire with Lopez at Paso la Patria, three miles distant. 

Brazil, like Paraguay, possessed no field telegraph when war was pro- 
claimed, and did not, in fact, obtain one until 1867, more than two years 
after the beginning of hostilities. Even then the amount of material sup- 
plied was so limited that the Brazilian field telegraphs were prevented 
from reaching a development which they would otherwise undoubtedly 
have attained. 

The first supplies received consisted of five portable electro-magnetic 
instruments of the Siemens pattern, a limited supply of insulated wire, 
and a specially designed plow for burying the wire. Galvanized iron 
wire was subsequently received, and pending the arrival of hard rubber 
insulators, the wire was suspended in notches cut in the poles, or the 
necks of glass bottles were used. The telegraph employees, officers and 
soldiers, received sufficient instruction to enable them to build and work 
the lines, and it is asserted by the chief of the corps, that on more than 
one occasion the Brazilian army owed its success to the prompt arrival of 
reinforcements or rations called for and ordered up by means of the 
telegraph. 

At the seige of the Fortress of Humaita, the electric wires were of in- 
estimable value. The movements of the enemy were observed from a 
well selected station of observation, and Lopez’ frequent attempts to force 
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a way through the Brazilian lines were beaten back only by the rapid con- 
centration of troops at the threatened point, effected by means of the field 
telegraph lines. It is claimed that cavalry detachments and out-posts at 
times eight miles from the army were connected by wire with the head- 
quarters ; that the lines followed the advance, and that they were employed 
on the battle field for tactical purposes. 

In Bohemia in 1866, the military telegraph material that accompanied 
the Prussian armies was found sufficient in quantity but not in quality. 
Copper wire was used for the suspended lines. The insulated wire known 
as the Siemens cable, consisted of a three strand twisted copper wire, 
surrounded by two layers of gutta-percha with an outer covering of hemp 
yarn, the whole protected by thin copper wrapping. It is thick, very 
heavy, difficult to reel up and unreel, and was found unsatisfactory. 
One hundred and thirty-seven miles of wire and cable were carried. None 
of the lines constructed were longer than ten miles, within which distance 
it was always possible to reach a permanent line of the country. 

The headquarters of the three Prussian armies and of the several 
corps were kept connected with the headquarters of the King and with 
Berlin, and for strategical movements the general working of the telegraph 
organization was not entirely unsatisfactory. But for tactical manoeuvres 
both the material and the /ersonne/ were unsuitable. The material for 
the reasons already stated, the personnel because the lines could not be 
constructed and repaired with sufficient rapidity. 

Notwithstanding the fact that during the campaign of 1866, the field 
telegraph had attained only a partial success, it was nevertheless recognized 
at the close of the war, that for combining military operations where con- 
siderable distances separated the troops, the electric telegraph was both a 
safer and more rapid aid than mounted messengers. 

During all these years France was experimenting, but had not adopted 
any definite military system, and, in fact, she remained up to 1868, the 
only great military power that had not organized this branch of the ser- 
vice. After the battle of Sadowa, extensive trials were made at the camp 
of Chalons in connection with the yearly military manceuvres, These 
trials were continued from the beginning of May to August. The telegraph 
was divided into field telegraph and mountain telegraph, each having its 
special equipment. Experiments were also made with out-posts and 
reconnoissance lines. Cavalry patrols five miles distant were kept con- 
nected with the main army, the line keeping up with the troons both in the 
advance and in the retreat. Fifteen miles of cable was successfully laid, 
worked and reeled up within twelve hours. 

At the termination of these experiments the French Government 
ordered the formation of a military telegraph organization directed by 
officers of the General Staff which, already at the commencement of the 
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Franco-Prussian war, in 1870, appears to have worked in an unsatisfactory 
manner, and which fell into the hands of the Germans at the capitulation 
of Metz. The fersonnel was not sufficiently numerous. Napoleon’s 
despatch from Metz, in which he complains that for two days he has re- 
ceived no news from Marshall MacMahon or General de Failly is an 
eloquent commentary on the working of the French field telegraph. 

Their fortress telegraph lines were more successful. Previous to the 
siege of Paris each of the detached forts around the city was connected 
with the enceinte and with an adjacent fort, 1st, by wires suspended on 
poles 2d, by insulated wire buried beneath the surface of the ground ; and 
3d, by optical signal lines. The air-lines were soon destroyed by the Ger- 
man artillery fire; the buried lines worked throughout the siege, and the 
optical lines not being required were seldom used. For securing com- 
munication beyond the lines of investment, a cable had been laid in the 
bed of the Seine river, but, one of the employees of the French State tele- 
graph gave the Germans information which led to its being searched for, 
found and destroyed. (Kriegs-Telegraphie). In 1874 the matter was 
again taken up and a system was adopted which entails the working of the 
stations upon the administration of the State telegraphs, the train service, 
and the construction, protection and removal of lines being entrusted to 
the troops. The whole is subject tothe War Department and takes part 
in the yearly military manceuvres. 

In the Abyssinian war, in 1868, the English telegraph lines were built 
from the Red Sea to Magdala, affording direct communication with 
London. The wires were stretched on bamboo poles obtained from 
Bombay. At the front the signalling was entirely optical, flags being used 
during the day, oil or calcium lights at night. The sole object of this line 
was to connect the army with its base on the coast. 

In Germany, from 1867 to 1869, efforts continued to be made towards 
increasing the efficiency of the militaty telegraphs and the specific duties 
of the two sections into which the service had been divided, were defined 
as follows: the “etappan” detachment to follow the army from day to 
day, keeping headquarters in the field connected with the permanent lines 
of the country ; the field detachment to maintain communication between 
army and corps headquarters. About this time the War Department 
announced the desirability of out-post lines, and in the Autumn manceuvres 
of 1868, attempts were made to keep the line of out-post supports, recon- 
noitering detachments and even columns of attack connected with the rear. 
This first attempt of the Germans to use the telegraph for tactical pur- 
poses failed on account of the too great weight of the material, and the 
want of proper instruction on the part of the men. Therefore, in 1870, at 
the out-break of the Franco-Prussian war, the German military telegraph 
system had not been sufficiently developed to permit general tactical 
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The telegraphic manceuvres of 1868 and ’69, though disappointing in 
one particular direction, had, nevertheless, resulted in much good. The 
troops were familiarized with the service, and were made to see that 
under certain circumstances the telegraph might contribute to success, as 
well as to comfort, and, as a consequence, the lines were better guarded 
throughout the Franco-Prussian war, and, when stations belonging to the 
enemy were captured by the advance guards, the station batteries and in- 
struments were carefully preserved from destruction and were used by the 
Prussian Armies. Throughout the war the telegraph frequently rendered 
efficient service, contributing in a marked manner to the German success. 
At the seige of Paris the wires were carried up to the advanced lines, 
and it has been said that without them, this decisive operetion could not 
have been brought to a successfu! ending, for the lines of investment were 
forty-six miles in length, with about four thousand men per mile, and the 
besiegers less numerous than the besieged. At Strasburg the telegraph 
wires were pushed up to the third paraliel, and were of great assistance in 
directing the Prussian artillery fire. During the three days battle on the 
Lisaine, when Bourbaki attacked Von Werder, who was covering the siege 
of Belfort, it was owing to the excellent telegraphic communication which 
had been established throughout the German army, that the timely arrival 
of the reserves from the extreme right wing was affected, as also their sub- 
sequent return to the right at a critical moment. 

During the rapid concentration of the German troops at Sedan, the 
amount of field material with the army did not permit the construction of 
a sufficient number of lines. 

In 1873 M. Trouvé, in France, proposed a system designed especially 
for out-posts, and which had been tested during the siege of Paris, and 
had worked on the field of battle. On account of its great portability 
and the small force, two or three men, required to work it, it attracted 
much attention in military circles abroad. The entire apparatus is en- 
closed in a wooden frame resembling a knapsack, and carried on the 
soldiers back. A small reel around which the cable is wound fits into the 
frame, and when the first supply of cable is expended, the empty reel can 
be removed and a fresh one put in its place. Each reel holds 1,000 
metres of wire. The battery is so arranged that when not in use the zinc 
plate is out of the sulphate of mercury solution, and, consequently, there 
is no expenditure of battery material. For use the battery cells are in- 
clined and the zinc is thereby plunged into the fluid. 

Trouvé has used both a small sounder and a needle instrument about 
the size of a large watch for transmitting and receiving. 

Captain Buchholtz, of the Prussian service, is said to have greatly im- 
proved this system of out-post telegraph, and to have made it a success, 
but the details of the improvement are not at hand. 
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At the present time throughout Europe, this question of outpost tele- 
graphy is being carefully studied. 

In England, immediately after the close of the Franco-Prussian war, the 
military authorities ordered the field telegraphs to take part in the manceu- 
vres of '72, their sphere of action being defined as foliows : 

1st. To maintain constant communication between army _head- 
quarters and the base. 

2nd. To connect each division headquarters with the headquarters 
of its brigade, either by optical signalling or the electric telegraph. 

3rd. To keep corps headquarters connected with the headquarters 
of the division, and at night with the flanks, 

4th. The headquarters of each brigade to provide for communicating 
with its out-posts by means of optical signals. 

The telegraph lines, as previously stated, did not work well, for they 
were out of order almost one-third of the duration of the manceuvres. 
The failure is attributed to unsuitable material, to the employment of cable 
when air lines should have been used. This agrees with the experience 
had elsewhere, that cable is best suited for mountainous districts with 
rocky soil, or for woods. For out-post communication, white flags were 
used during the day, calcium lights at night. 

It appears that when the Ashantee war of 1873 broke out, no field tel- 
egraph material existed in the English army, and none reached the troops 
until they had advanced well into the interior of the country, and the 
necessity for connection with the fleet had been recognized. When the 
supplies were received they were found both insufficient and unsuitable, 
but nevertheless, were of service in hastening the termination of the war. 

The military system of Spain, previously referred to as having been 
used during the Morocco war in 1859, was successful at the very outset 
in securing a firm footing in the military service. In 1868, in the battle 
of Alcoba, the Spanish commander remained in constant communication 
with Madrid, and General Prim in repressing the Republican and Carlist 
insurrections found the field telegraph an indispensable ally. 

During the civil war in Spain, in 1873, the “flying telegraphs” were 
constantly in use, and in defence of Bilboa, in 1874, it was only with the 
assistance of the electric telegraph, enabling rapid concentration, that the 
extensive works could be held by the weak garrison of the place. Upon 
the raising of the siege the field telegraph accompanied the army in its 
movement to the north, but owing to the occupation of the greater por- 
tion of the country by the enemy, it became impossible to maintain a 
continuous telegraph line, and therefore optical signalling was used to 
bridge over the interrupted distances. Originally the telegraph service in 
the Spanish army was performed by employees of the State lines, who re- 
ceived special instructions to prepare them for their war duties. The 
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government finally decided to adopt a purely military organization. This 
has been carried into effect, and at the present time two companies con- 
stitute the Jersonnel of the military telegraphs of the Spanish army, 
which is divided into mountain and outpost telegraph, and optical sig- 
naling. 

On the side of the Turks in the late war with Russia, no special field 
telegraph corps existed, though permanent lines were built for military 
purposes. A few civilian telegraph employees were assigned to each 
corps for the purpose of connecting with the general headquarters, but 
the materia! was not suitable for field lines, and upon the withdrawal of 
the troops the lines in the abandoned districts had to be given up, only 
the station apparatus being removed. On reconnoissances information 
was invariably sent back by messengers, and not a single attempt appears 
to have been made to connect an outpost with any headquarters. No 
tactical application of the telegraph on the Turkish side occurred during 
the war. Orders, it is true, were telegraphed directing an advance to be 
made at a special time, or a position to be changed, or a retreat to be 
made, but such orders were not made to apply to movements during an 
engagement. 

In fact the trouble did not end here, for it appears that the Turks 
did not possess a signal organization of any kind ; that during the war, 
except in the Egyptian Corps attached to the Army of the Lom, no such 
thing existed in the Turkish army as a system for transmitting flag mes- 
sages. 

On the side of Russia all is different. Here the employment of field 
and even of outpost telegraphs was general throughout the army, and no 
better illustration to prove their great value need be desired than is fur- 
nished during General Lazereff’s movement against the army of Mukhtar 
Pasha, in the Kurukdere Mountains on the 17th of October, 1877. General 
Lazereff, with twenty-seven battalions, forty guns and six regiments of 
cavalry, was ordered to march around Mukhtar’s right, and passing along 
his rear, and cutting him from Kars, to place him between his own 
(Lazereff’s) and the Grand Duke’s armies, to attack and destroy his 
force. Mukhtar, becoming aware of his movements, attempted to cut 
Lazereff off, and for this purpose sent fifteen battalions, subsequently 
reinforced, to carry out the operation. 

Lazereff, after a severe fight on the 13th of October, gained possession 
of Mount Oghur, a strongly fortified point which connected Mukhtar with 
Kars. From this place he telegraphed to the Grand Duke over the field 
telegraph lines, which had been constructed along his entire march, and 
which had kept pace with the troops, that his position in face of a greatly 
superior force, required a simultaneous attack by both his own and the 
Grand Duke’s troops. 
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This dispatch reached the Grand Duke at three o'clock on the mprning 
of the 14th of October. The simultaneous attack that followed led to the 
destruction of the Turkish army. 

Regarding the telegraph line itself, it is said to have been built with 
rapidity, to have worked during the attack on Mount Oghur and during 
the subsequent battle, It was guarded by Cossacks, and was not in 
working order during only two hours, and on it depended the success of 
the campaign in Armenia. 

In 1879 England declared war against the Zulus, but it does not ap- 
pear that any provision was made at the commencement of the campaign 
for a field telegraph. This was found to be an error, and it was not until 
some months after the beginning of the war that the necessary material 
was sent to Natal. The first supplies were to be transported in wagons. 
Later additional material was sent out, designed for transport on pack 
mules, the poles or lances being of two kinds ; light iron tubing, or wood 
in two sections, to be fastened together by wire wrapping during the pro- 
cess of building the line. Naked iron wire was used. 

At the commencement of the Afghan campaign, the working of the 
field telegraph was constantly interfered with by the cutting of the line. 
Up to October, 1879, the Khyber line, on a total distance of one hundred 
and eight miles, was cut ninety-eight times, and sixty miles of working 
wire was carried away and never recovered. 

As operations progressed, arrangements were made with the tribes 
which secured a better guarding of the lines, and the telegraph henceforth 
worked satisfactorily. 

Such are some of the historical facts connected with the use of the 
electric telegraph for military purposes from its introduction down to the 
present time. 

Turning now to the personnel of the military telegraphs as at present 
organized, a notable difference is found to exist in the manner of its re- 
cruitment, and though all civilized governments recognize the necessity 
for a carefully selected and well instructed corps of employees during 
military operations, they do not appear to have arrived at any general 
conclusion as to the source from which the force can be best obtained. 
In Germany the supervision is entrusted to officers of the engineer corps, 
the building of the lines to pioneer detachments, the station service to 
civilian employees of the State telegraphs. 

In France the troops are called upon only to guard the lines and to 
conduct the telegraph trains. 

In Austria the lines are built and the train service performed by sol- 
diers, the general management and the station service being in the hands 
of civilians belonging to the State Administration of telegraphs. 

In Belgium, England, Sweden, Spain and Italy the organizations are 
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purely military, no civilians being employed. This also applies to the 
Russian “field telegraph.” 

The question of expense has probably much to do with these different 
methods of recruitment. But when the nature of electricity is considered; 
when we recognize the fact that the most minute fault may be dis- 
astrous to the working of an entire military line, and may entail serious 
consequences, the wisdom may at least be questioned of entrusting to a 
hastily gotten together corps such extremely important work as must in 
time of war devolve upon the military telegraph, the duties of which re- 
quire exposure and labor of the most severe kind. The French civilian 
system does not appear to have been asuccess. In Spain, where the personnel 
is composed exclusively of soldiers, the field service is said to be well de- 
veloped, the pack animals following and keeping up witk the troops, the 
material suited to the country. 

Though there exists in Europe this difference of opinion as regards 
the personnel of the telegraph organization, there appears to be general 
unanimity as to its field of action. If war should be declared to-morrow 
between Germany and France, the headquarters of each army would be 
connected with the telegraphic net-work of the country, and, consequently, 
with the seat of government. The field telegraph would connect the 
divisions with their respective corps, the corps with army headquarters, 
and whenever desired the brigades with their respective division head- 
quarters. By means of Buchholtz’s or Trouvé’s out-post system it is pro- 
posed to connect with each other or with the rear, such outposts as are 
of special importance, reconnoitering detachments, or detached bodies 
occupying advanced positions, and especially the flanks. In siege opera- 
tions the electric telegraph lines will be brought into increased use. 

As regards the extent to which they may be employed on the field of 
battle, this is a question which still remains to be decided. 

In military circles in Europe there generally exists an unwillingness 
to entrust military messages to any electric system which does not keep 
an automatic record of the message. It is said that if there be no record 
of the message as it was sent and as it was received, in other words, if the 
message be received by sound, it will be often impossible to properly 
place the responsibility for errors committed, and this objection has led 
to the devising of telegraphic registers suited to military service. 

As regards the telephone, that it will be of service in the field is more 
than likely, but to what extent is not so easily answered. Siemens, of 
Berlin, has devised a call apparatus which consists of a tube or mouth- 
piece, called a “trumpet,” which being inserted in the mouth of the tele- 
phone, and being blown through, causes the “trumpet” at the distant 
station to emit a sound sufficienly loud to attract the attention of those 
who are not far distant from the instrument. This enables the bat- 


| 
y 
> 
| 


390 ELECTRIC TELEGRAPH IN WARFARE. 


tery, or electro-magnetic machine used for “calling up,” to be dispensed 
with. 

Numerous experiments have already been made with the telephone by 
the military authorities in Europe. It is more easily used in-doors than 
in the open air, where strong wind and noise greatly interfere with its 
successful working. 

Though the telephone has still its war record to make, it is, neverthe- 
less, safe to predict, that the interior service of an army in camp will be 
greatly assisted by its use, and that even on out-post duty it may prove of 
value. 

But in drawing up a plan which will provide for the military communi- 
cations of an army in the field, ample provision must be made for visual 
signalling, for there will arise occasions when the electric telegraph can 
not alone supply the desired connection. Difficult mountain ranges, in- 
tervening districts occupied by the enemy, will constitute obstacles which 
may be easily overcome by means of heliographs, or other long range sig- 
nalling instruments. Mr. George Davidson, of the United States Coast 
Survey, upon several occasions saw the Snow Mount heliotrope image 
with the naked eye over lines one hundred and sixty miles in length, and 
fifty miles is certainly not a difficult range for a field heliograph. Nor 
can the signal flag and torch, or some other suitable night light be neg- 
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[Publications of military interest will receive careful and intelligent notice if addressed ** Minirary 
Service Institution, Governor's Island, N. Y. H,] 


“THE COMMAND OF THE ARMY.” 
SAVANNAH, GEORGIA, October 26th, 1882. 


To GEn’L JAMEs B. Fry, U. S. Army, 

No. 30 East 63d, Street, New York. 
My Dear Sir: 

I received duly your note and the pamphlet entitled ‘* The Command of the Army” 
you kindly sent me, and which I have read carefully and with interest. When in the 
Army my favorite readings were Military, Constitutional and International Law, and 
during my service in Washington City I studied them systematically, and enjoyed fre- 
quent opportunities of assisting and correcting my studies by discussions of their principles 
with eminent jurists, statesmen and military men. With these advantages, it may not 
be thought presumptuous in me, though no longer in the Army, to express to you conclu- 
sions in connection with the subject-matter of the pamphlet, at which I arrived before 
resigning from the Army, that our subsequent military history has confirmed, and which 
I here give you in the hope that they may aid in establishing correct opinions and prac- 
tices in the Army, which is cherished in my heart to-day as dearly as if I still wore its 
uniform, 

With your permission, I begin with the premise “ that, in discussing our National 
Constitution, we must bear in mind strictly that it is the work of men who had been 
British subjects, reared in the principles of Constitutional Liberty, and accustomed to the 
frame of Government that distinguished Great Britain from all other governments then 
known; and that it was most natural that the framers of our Federal Union should adopt 
their inherited principles of liberty, for which, moreover, they had contended in eight 
years of bloody, painful war; should arrange their democratic-republican form of govern- 
ment in accordance with them; and take, as far as they could in its mechanism, the 
details of construction with which they were familiar, and which had been so imperfectly 
and inadequately set up in the Articles of Confederation of 1774. These framers of the 
Constitution were Englishmen in all the essentials of the English Constitution, and sought 
to maintain and perpetuate its noble principles, improved by freeing them from the clogs 
of an hereditary monarchy, and of privileged classes. Repudiating the ‘ divine right of 
Kings to govern,’ and recognizing the people as the source of power, they ruled our con- 
stitution accordingly, by making elective what was in Great Britain hereditary, and wisely 
and boldly retaining to the people's servants in public station all the powers and prero- 
gatives of the English Crown and Peerage that were necessary to give unanimity, unity, 
and strength to the National government created for the Federal Union.” 

With this bright light illuminating the way, and with the aid of the beacons erected 
by Madison, Jay, Hamilton, and other Fathers of the Country, and piloted by recognized 
standard commentators, I may now steer intelligently for the channel of my argument. 

Among the attributes of sovereignty needful for the perfection of national organiza- 
tion, our elective chief magistrate, the President, was invested with the supreme command 
of the national, military and naval forces during his period of service. As the sovereign 
of England is the Generalsssimo of the Army and Lord High Admiral of the Navy, so 
our Chief Executive is, by Art. 11, sec. 2 of our Constitution, made *‘the Commander-in- 
Chief” of the Army and Navy of the United States, and of the Militia of the several 
States when called into the actual service of the United States. This is a grant of sub- 
stantive power by the States to the President, and to him alone. It is not to 
be supposed that the Chief Magistrate of the nation shall be qualified to command, in 
— an army in the field, or direct the manceuvres of a naval squadron. Nor is it to 

supposed that he could abstract himself from his other duties, civil and military, to 
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command, in person, on land or sea, were he competent to do so, Either supposition is 
an impossibility, and, therefore, both are inadmissible. How then can we interpret the 
practical application of a substantive power held by the President, and which he cannot 
delegate; using the word in its legal constitutional sense to any one? Readily, if we 
shape our course by our lights. How does the Constitution of Great Britain, by which 
ours is modelled, meet these same difficulties? It invests the sovereign with what con- 
stitutional writers term “ egal udiguity,” which is found in the representatives allowed 
by Parliament or custom to the sovereign for the discharge of the various functions of 
government. As Blackstone says, “in the King, therefore, as in a centre, all the rays of 
his people are united.” In like manner, our President has a “ constitutional ubiquity” 
in the persons of the officers, civil and military, appointed by Congress to fulfil the vari- 
ous functions of our Federal Union. He is our constitutional centre, in which the rays 
of our people are united. 

Have we not here the solution of the problem of the President’s command, military 
and naval ? 

It is true there is no distinct prohibition preventing a President from taking personal 
command, if he may determine to assume it. But there must be a most extraordinary 
array of circumstances to warrant the chief magistrate in abandoning all the other inter- 
ests of the government for this one exercise of power ; and such an act'should be gravely 
examined as to its merits, whether proceeding from a patriotic exigency for the “ general 
welfare,” or is an arbitrary exercise of will, dangerous to the Republic, and menacing the 
liberties of the people. 

As in England, so have we in the United States given to our Chief Executive a pub- 
lic functionary known as ‘‘ The Secretary of War,” to be the fo/itica/ link connecting the 
military state with the civil state in the person of the President. As in Great Britain 
so with us, this functionary is a civilian having no military rank or title, and incompe- 
tent, in himself, to give any military order. In addressing the Army he is but the 
mouth-piece of the President, and all of his communications to it should be prefaced 
with the words “ The President directs,” or closed with the intimation, “* By order of the 
President.” But, as the President cannot take into his own hands the details of mili- 
tary affairs, for want of the requisite knowledge and time they call for, and as the Secre- 
tary of War, with his political duties demanding his attention, is in the same category, it 
is essential that the Commafder-in-Chief should have some one to assist him, who has 
the special knowledge required, and the time to devote to it, In Great Britain this is 
attained by appointing from the higher grades of the Army an officer who should be near 
the sovereign s person, and who shall have direct charge of the military details, and give 
the necessary instructions for the military service. This officer is named in Great Britain 
“ The Commander of the Forces.” He may or may not be the senior officer by commis- 
sion in the Army, but representing the Commander-in-Chief he oversees all the military 
officers in their military duties, and is, in fact, the military Chief-of-Staff to the political 
Generalissimo. 

Such is, by analogy, the outline for our military system. But the political ambitions 
of Secretaries of War, and the general ignorance of constitutional military law that has 
prevailed, and still prevails, in our country, have so far blocked its adoption. 

From the preceding review of constitutional organization, I hold that there should 
be connected with our War Department a ‘‘Commander of the Forces,” who should 
oversee all the military departments and bureaux in their respective military duties, and 
whose chiefs with him, constitute the President’s military staff. The Commander of the 
Forces cannot interfere directly with the appropriations for the army, as those are politi- 
cal matters pertaining to the political link connecting the military with the civil state; 
nor can he intermeddle with the civil duties assigned by Congress specially to the Secre- 
tary of War. All estimates, however, for military purposes should go to the Secretary 
of War for the President, ‘Arough the Commander of the Forces, that he may examine 
them, and be fitted to discuss them intelligently with the Secretary and the President. 
There can be no difficulty in separating the military from the civil functions of the several 
departments. I say this from personal experience and observation. And placing the 
departments and bureaux under the orders of the Commander of the Forces would in no 
manner confuse or increase their duties. In fact, they may be simplified and diminished 
by introducing more concert of action in the War Department. 

Such were the views entertained before January Ist, 1861, when I resigned, and the 
confusions of the Civil War, and after it, have strengthened them. To my mind, they 
frame a system of unanimity and unity, and the only method by which the intricate 
machinery of the military state can be made to work evenly and smoothly. 

Who the Commander of the Forces should be is the final question. In our little 
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army, the senior officer by commission should be selected, if competent to perform the 
duties ; and so down in succession by the rules of seniority, fitness and courtesy. The 
senior officer cannot claim the appointment by any absolute right inherent in his com- 
mission, but only by a qualified title dependent upon the considerations attached to rank, 
service, experience, qualifications and character, These and no more. But they will 
always plead strongly, and in general, successfully, for the senior officer who possesses 
them. But it must be borne in mind that the appointment is made by selection. That 
Washington's opinions were of this character appear, I think, in his letter declining the 
Lieutenant Generalcy tendered him by President Adams, and his conditional acceptance 
of the command of the army. For he writes, “In making this reservation I beg to be 
“understood that I do not mean to withhold any assistance to arrange and organize the 
‘army which you (the President) may think I can afford.” And General Halleck grasps 
very nearly the constitutional intention when, in his letter to Major General W. T. Sher- 
man of February 16th, 1864, he says, “I am simply a military advisor of the Secretary of 
“ War and the President, and must obey and carry out what they decide upon,” (he 
should have said what the President decides, as the Secretary is only the political adviser, 
H. C. W.) “ whether I concur in their decisions or not. It is my duty to strengthen the 
hands of the President, not to weaken them by factious opposition.” 

There is no *‘ poverty of language” in our grand, comprehensive, direct, forcible, 
English tongue, fast becoming the universal language of the world, if words are used in 
their proper, general or special (technical) sense, and with exact application: but con- 
fusion almost invariably follows the introduction into our discussions of foreign terms, 
that however unmistakably significant in their respective countries, are vague and often 
inapplicable in ours—as for instance, General en Chéf, Etat Major, Landwehr, etc.— 
which in French and German are definite, but which under our Constitution and its 
military system carry with them no positively determined ideas. We may go to other 
countries for improvements in the sciences and arts of war, but for our Military Laws and 
regulations we must draw from our inherited English Constitution, and English 
framed, democratic republican form of government, studying their origin and history, 
illuminated by a knowledge of the precise language and exact provisions of the Constitu- 
tion and common law, fairly measuring their scope and spirit. 

And now permit me to correct a serious error of history in the pamphlet, which is 
pivotal to the question it discusses. 

On page 22 it says ** And in this connection the fact may be recalled, that President 
“*Washington in 1794 took the field in actual command of the militia of Pennsylvania, 
* New Jersey and Virginia, and when he relinquished immediate command he turned it 
“over to the Governor of the last named State.” 

Now the fact of history is diametrically the reverse of this statement. President 
Washington did not command in person the militia above mentioned on the occasion 
referred to, nor any other militia, nor any other troops, at any time, during the two terms 
of his Presidency. History tells us that in 1791, two years after the Constitution of 
1787-89 had gone into effect, the whiskey distillers of Western Pennsylvania and the 
adjacent country refused to obey an Excise law of the United States Congress, and banded 
together to resist its execution. ‘The insurrectionists were estimated at over 16,000 men, 
and it was reported, and believed, they could put 7,000 able-bodied, good, organized 
fighters in the field. Not wishing to jeopard the life of the Republic so soon after its 
birth, nor dip his sword in the blood of his countrymen for whom he had won liberty and 
independence in the long and bloody war with Great Britian, President Washington en- 
deavored to persuade these misguided men back to the obedience of the laws of their 
National Government. Fruitless appeals for a patriotic compliance with the supreme 
law of Congress over matters of excise within the States were made, and President 
Washington was compelled to resort to the alternative of the military force provided for 
such cases by the rst Art., 8th Section, 15th clause of the Constitution. Proclamations 
against the insurgents were issued, and 12,000, afterwards increased to 15,000 active 
militia were called for from the States of Pennsylvania, New Jersey, Maryland and Vir- 
ginia. Governor Lee of Virginia was appointed to the command of this force, with Mifflin 
second, Howell third, and Morgan fourth in rank. Bedford, in Pennsylvania, was made 
the rendezvous of the militia of Pennsylvania and New Jersey, and Cumberland, in 
Maryland, thirty miles from Bedford, the assembling point for the quotas from Maryland 
and Virginia. When these troops were organized President Washington, with his Sec- 
retary of War, inspected them at Bedford and Cumberland, and, giving written instruc- 
tions to Governor Lee, returned to Philadelphia where Congress was to meet in four 
weeks. The militia took the field under Lee against the insurgents, who incontinently 
dispersed, and tranquility was soon restored. Mr. Sparks in his Life of Washington, p. 
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500, Vol. Ist, says, ‘‘ that when President Washington left to inspect the militia at Bed- 
** ford and Cumberland, he had the intention of taking command of them in person, if 
* there should be an extreme necessity for such an exigency, but finding none he imme- 
“diately returned to Philadelphia for the opening of Congress, after his inspection.” 
But Mr. Sparks gives no authority in confirmation of this 7z/enéion, and as it is well known 
a mere statement of “ intention ” unsupported by corroborative testimony has no positive 
weight, and, moreover, the troops were already completely organized under a competent 
commander. The statement of Mr. Sparks, therefore, is indefinite and uncertain. This 
is, in brief, the history of the “ Whiskey Insurrection of Western Pennsylvania,” as it is 
called, and it is clear that President Washington did not command in person the State 
troops called out to suppress it. 

In conclusion I summarize my views thus : 

I. General A, B. should be assigned to duty in the War Department as Commander 
of the Forces and to be obeyed and respected accordingly. 

IL. The Commander of the Forces and the Chiefs of the Military Staff Departments 
and bureaux of the War Department with their respective personal staff officers compose 
the Military Staff of the President under the orders of the Commander of the Forces ; and 
in his accidental or official absence, under the orders of the senior staff officer, by com- 
mission, present. 

Ill. The chiefs of the Military Staff departments and bureaux of the War Depart- 
ment will make all reports on military matters to the Commander of the Forces and re- 
ceive from him their instructions and orders, 

IV. Estimates of appropriations for the army, and papers to be transmitted to Con- 
gress in relation to Army affairs shall be made to the Secretary of War, ‘¢hrough the 
Commander of the Forces for his examination and information: but the control of the 
appropriations when made, and of their disbursement, shall be under the direction of the 
Secretary of War as heretofore. 

V. Estimates of appropriations for civil works, reports relating to them, and all 
papers not of a military character, shall be made by the Chiefs of the Staff departments 
and bureaux having them respectively in charge, direct to the Secretary of War or as may 
be provided for by law. 

With this system as a basis, supported by the Rules and Articles of War, the Army 
Regulations, reason, and a patriotic desire to promote unanimity and unity of action on 
the part of all concerned, the President will be as harmoniously and strongly represented 
throughout the military service as he is by the diplomatic corps, and our Consuls abroad 
and be sustained efficiently by a military expert, in addition to his own chosen political 
adviser, connecting in him the Army with the Civil State. 

That the senior officer by commission in the army will invariably be appointed the 
Commander of the Forces, unless for good cause, cannot be doubted. For although, as 
we have said, he has no right, inherent in his commission, to command the army, he has 
a qualified claim, in virtue of his rank and fitness to be selected for the appointment of 
Commander of the Forces, and Congress and the people will not see him set aside without 
due enquiry, and for cause ; the President being subject to investigation for misdemean- 
ors in military matters as well as in civil. 

Further, I would caution our officers and men against too much reliance upon the 
disputations of interested persons contending for the triumph of individual ambitions ; 
as their law, however accurately quoted, will be used (such is the constitution of our 
human nature) rather by its expediency than to elicit exact truth. Nor are despotic acts 
of Presidents, in ignorance of, or indifference to the Constitution ; or legislation mani- 
festly unconstitutional in furtherance of partisan ends, to be urged in determining consti- 
tutional theories and practices, other than as the exceptions proving the strength of the 
general rule. 

In addition to the advantages already pointed out in the preceding interpretation of 
the Constitution and its legitimate deductions, the President is free to select his represen- 
tatives in time of war, to command armies in the field, and should he designate the 
Commander of the Forces for the purpose, the absence of the senior officer by commission 
if holding the appointment will cause no break in the mechanism of the War Depart- 
ment, as his place can be supplied during his representation of the President elsewhere 
by a selection to fill it of a competent military expert, on whom the political Commander- 
in-Chief may rely to advise him ably, and to explain to him the details and routine of 
army service and movements ; and who also can efficiently aid the Generals in the field 


in their operations. 
From the 4th of March, 1789, when the Constitution went into effect, up to the 
Civil War, our politicians and statesmen had ignored the military state almost entirely, 
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confining their studies to the powers of Executive, Legislative and Judicial departments, 
so that it is not surprising that little was known of military law throughout the United 
States. And, as Cabinet offices are held to be stepping-stones to Presidential preferment, 
Secretaries of War, desirous of aggrandizing themselves politically, seize, like the others, 
upon all the influences and control within their reach, and take the reins of military 
government in their own hands. 

Begging you to accept these remarks in the spirit with which they are written—of a 
sincere desire to benefit the army, if I can, 

I am, very truly, yours, 
HENRY C. WAYNE, 


SAVANNAH, GEORGIA, Movember 2nd, 1882. 

GENERAL JAMEs B. Fry, 

U.S. Army, N. Y. 
My DEAR GENERAL: 

Your short note of the 30th ulto. at hand. There is no conflict in my argument if 
the reader will interpret technical language according to its meaning and application as 
determined by our Constitution, Military Laws and Army Regulations. To “ inspect” 
troops in no manner implies command of them in person or actively ; and there never 
was an embassador sent abroad ; or a General assigned to the command of troops ; or an 
Admiral or Commodore assigned to the command of a squadron, who did [not] receive 
instructions, almost invariably written, from the President. But Sparks settles that 
question by telling us ‘‘ that Washington had the intention at one time of taking personal 
“command of the militia, if necessary, but that he did not do so, but after inspecting them 
“ returned to Philadelphia to be present at the meeting of Congress.” Uhave seen in popular 
histories the statement that President Washington commanded the militia, but it was of 
no moment until used in argument to sustain an important assertion. Then it became 
of consequence, and deserving of examination by the light of standard authority. My 
object is to get at the exact intention of our Constitutional organization with regard to our 
Military System, and not for any triumph in argument. Special pleading in such cases 
therefore, is inadmissable, and to get at the truth we must, as the great constitutional 
lawyer, Silas Wright, said, carefully, perfectly and fully analyze the Constitution and all 
attending circumstances influencing its interpretation. 

Very sincerely yours, 
HENRY C. WAYNE, 
N. B.—Strike out the word diamevrically if you wish. 


New York Ciry, Nov. 23d, 1882. 
My DEAR GENERAL WAYNE: 

Your letter of the 2d inst. reached me some days ago. You adhere positively, yet 
kindly I am sure, to your assertion that “ the fact of history is diametrically the reverse” 
of a certain statement in my pamphlet on the command of the army. But you tell me to 
“strike out the word diametrically” 7f / wish. In my understanding of language, the 
reverse of a fact is the same as diametrically the reverse of it. I do not avail myself of 
your concession for the reason that it does not change the meaning of your remark nor 
reduce the force of your contradiction. The statement in my pamphlet is, * and in this 
‘connection the fact may be recalled that President Washington in 1794 took the field in 
**actual command of the militia of Pennsylvania, New Jersey and Virginia; and when he 
‘* relinquished immediate command; he turned it over to the Governor of the last named 
“State.” In your letter of October 26th, you say of this, Ist. ‘‘ It is pivotal to the ques- 
“tion” discussed in my pamphlet, and 2d that it is ‘‘a serious error of history—that it is 
‘* diametrically the reverse” of the “ fact of history.” I do not regard the incident as 
‘‘ pivotal” or very important to the question. It was mentioned, as shown by the terms 
used, me~ely as an example which had arisen by chance under a rule which, I thought, 
firmly established by the argument of the pamphlet. As I look at it, the force 
of the argument would not be impaired much, if at all, by striking out the occur- 
rence. But unimportant as the statement appears to me in its connection in the pamph- 
let, your flat and elaborate contradiction, demands my reasons for making it. You say, 
“now the fact of history is diametrically the reverse of this statement. President 
‘Washington did not command in person the militia above mentioned on the occasion 
‘referred to, nor any other militia, nor any other troops at any time during the two 
“‘terms of his presidency;” and you add in relation to the militia force called into the 
service of the United States to suppress the whiskey insurrection, ‘* Governor Lee of Vir- 
“‘ginia was appointed to the command of this force,” In both of your letters (October 
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26th and November 2d,) you insist that the reader shall ‘‘interpret technical language 
“according to its meaning and application as determined by our constitution, military 
“*Law and Army Regulations;” and add that “to inspect troops in no manner implies 
“*command of them in person or actively.” You speak as if the constitution, Military 
Laws and Army Regulations laid down or “determined” an exact method for interpreting 
technical language. If that were so we should not be engaged in discussion. But there 
is no accepted glossary to the instruments you name. In the case we have in hand you 
say Washington did not command ‘in person.” To be exact in technical terms, I may 
remind you that my pamphlet does not say he commanded #7 person. It says he took the 
fleld in * actual command,” and speaks of his ‘‘ immediate command.” We may be 
differing a little about the technical meaning of “ actual,” ‘‘ immediate ” and personal 
command, but I think by explanation we may understand each other. As to the facts of 
history in the case in point, [ observe that you cite no authority but Sparks. You admit 
that President Washington went in person to the army but you hold that his only purpose 
was ‘‘to inspect.” In relation to his exercise of command you say, “ Sparks settles that 
** question by telling us that Washington had the intention at one time of taking personal 
“command of the militia if necessary, but that he did not do so, but after inspecting 
**them returned to Philadelphia to be present at the meeting of Congress.” Here, on 
November 2d, you accept Sparks as settling the question, but in your letter of October 
26th, being at that time unwilling to admit that Washington ever had even the intention 
of taking command, you discredit this same authority by saying, “‘ but Mr. Sparks gives 
“no authority in confirmation of his intention, and as it is well known, a mere statement 
‘**of intention unsupported by corroborative testimony has no positive weight.” I may 
here remark that for the purpose of the argument in my pamphlet, Washington's inten- 
tion to take comman‘ is quite sufficient even if he did not carry out the intention. Mr. 
Sparks could have been discredited to more advantage on some of his other statements 
concerning the whiskey insurrection, than upon what he says of Washington’s intention 
to take command. For example, he says that the “ Secretary of War” accompanied the 
President to the place of rendezvous and that the “ Secretary of War went on with the 
“army to Pittsburg.” These are mistakes. The Secretary of War, Knox, did not accom- 
pany the President, did not go to the places of rendezvous at all, nor did he go on with 
the army to Pittsburg. Sparks’ failure to state in the text of his life of Washington that the 
Secretary of the Treasury, Hamilton, accompanied the President to the rendezvous, and 
went on with the army is a grave omission especia!ly in view of the active part taken by 
Hamilton in the military as well as in the civil business of the expedition. 

To return to the main point. You, adopting Sparks, say as I understand you, 
Washington went merely ‘‘to inspect’ troops which were already organized and under 
the command of Governor Lee of Virginia. I think you are wrong. Washington himself 
says in his message to Congress, November 2oth: “I ordered the militia to march, after 
“once more admonishing the insurgents.” ‘‘If the state of things had afforded reasons 
‘*for the continuance of my presénce with the army it would not have been withheld.” 
“But every appearance assuring such an issue as will redound to the reputation and 
“strength of the United States, I have judged it most proper to resume my duties at the 
“ seat of government, leaving the chief command with the Governor of Virginia.” 

On the 8th of October, (1794) Washington wrote from Carlisle to General Daniel 
Morgan saying, ‘‘imperious circumstances alone can justify my absence from the seat of 
‘* government while Congress is in session, but if these, from the disposition of the people 
“in the refractory counties, and the state of the information I expect to receive at the 
“‘advanced posts, should appear to exist, the /ess must yield to the greater duties of my 
“ office, and / shall cross the mountains with the troops; if not, I shall place the com- 
“bined force under the orders of Governor Lee of Virginia and repair to the seat of 
** government.” 

On the gth of October, being still at Carlisle, he wrote to Knox, Secretary of War, at 
Philadelphia, ‘‘ it would have given me pleasure to have you with me,” but ‘‘it is now 
**too late as we shall be in the act of crossing the mountains, or I shall be on my return 
“to Philadelphia, according to circumstances and the information I sha// receive at the 
“ head of the line, before you could arrive.” ‘*To-morrow, if I can get the troops in motion 
‘at this place, I shall set out for Williamsport, thence to Bedford, where about the 18th 
“or 20th, my ultimate measures will be determined on.’ 

On the 16th of October, he wrote from Cumberland, to Randolph, Secretary of State, 
‘**I do not expect to be here more than two days, thence to -Bedford, whence, as soon as 
**matters are arranged and a plan settled, I shall shape my course for Philadeiphia, 
** but not because the impertinence of Mr. Bache or his correspondent has undertaken to 
“ pronounce that [ cannot constitutionally command the army while Congress ts in session.” 
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On the 20th of October, Washington having arrived at Bedford, decided on the 
“ultimate measures” mentioned in his letter of the Sth to Morgan. He directed Hamilton 
to address a formal and lengthy letter of instructions to Governor Lee which opens by 
saying: ‘‘I have it in special instruction from the President of the United States now at 
‘‘this place, to convey to you on his behalf the following instructions for the general 
‘“‘ direction of your conduct in the command of the militia army with whieh you are 
‘*charged.” It is in this letter that the rank of the Governors is announced ; Hamilton 
saying, ‘‘it has been settled that the Governor of Pennsylvania will be second, the Gover- 
“nor of New Jersey third in command.” On the same day, October 26th, Washington 
addressed a letter to Governor Lee in which he says, ‘‘ could my further presence with 
“them” (the troops) ‘“‘ have been necessary or compatible with my civil duties, at a period 
“when an approaching session of Congress particularly calls me to return to the seat of 
“government, it would not have been withheld, In leaving them, I have less to regret 
“as I know I commit them to able and faithful direction.” 

The foregoing extracts afford conclusive proof, as it seems to me, that when President 
Washington in September 1794 left the seat of government for Carlisle, Williamsport and 
Bedford it was not merely ‘to inspect” a militia force which was as you claim, at 
that time organized and commanded by Governor Lee of Virginia. If a doubt could 
remain on this point it probably would be removed by what Washington himself says of 
his purpose. In the message sent to Congress after his return he says he “visited the 
“ places of general rendezvous to obtain more exact information, and to direct a plan for 
‘ulterior movements.” What wasembraced in directinga plan? MW hatin fact did he do? 
I have said in substance that he went in his capacity of Commander-in-Chief of the 
militia he had called into the service of the United States, and that he exercised the actual 
command of that militia until he turned it over to Governor Lee of Virginia. In support 
of this I cite the foregoing extracts and will adda fewcomments. _ If he was not exercising 
command there would be no meaning in the indignation with which he spurns Mr. 
Bache’s assertion that he could not constitutionally command the army while Congress 
was in session, and in his giving reasons for his return to the seat of government which 
were—not that he was not commanding—but, that matters were arranged and a plan 
directed so that it was unnecessary for him to remain with the army. In fact Mr. Bache’s 
question about Washington's right to command could hardly have arisen if the right had 
not been exercised. 

In his message to Congress, November 20th, Washington says, ‘‘ / ordered the militia 
“to march,” ‘‘7 put in motion 15,000 men;” and he distinctly states that it was ‘‘as 
“* Commander-in-Chief of the militia when called into the service of the United States,” 
that he proceeded to join the troops. The Constitution appoints the President Comman- 
der-in-Chief of the Army and Navy of the United States and of the militia when called 
into the service of the United States. He is always on duty in that capacity. No assign- 
ment or formal announcement is necessary to the exercise by him of any command he 
may deem proper. 

As soon as he arrived at Carlisle, he went directly and actively to work to improve 
the discipline of the troops there. _They were disorderly, and it was feared they would 
burn the town. ‘‘ To what heights these heats might have gone if the President had not 
‘‘arrived so seasonably it is impossible to tell.” ‘* Though there were officers possessed 
“of virtue and experience before he arrived, yet their authority was not sufficient to pre- 
“*serve order,” etc. ‘‘ After a short conversation he informed us he was just going out 
‘about some business relating to the army, and that a/ter breakfast he was going to see a 
‘division of the army march, but would converse with us at Io o'clock that morning.” 
Thus he was attending in person to army business both before aad after breakfast. “* He 
“assured us that 4e would provide by dispersing the disorderly corps among better 
“‘troops, or otherwise, that they should be kept in strict subordination.” ‘* Having rode 
“*out a few miles to see some relations, the President was gone out to the army before we 
‘“‘returned.” ‘General Smith, who commanded the Maryland brigade, complied strictly 
“with the President's orders in discharging such of the men as were disorderly.” “ The 
“* President was happily successful in reducing the licentious part of the army to subordi- 
“‘nation,”* etc., etc. This certainly indicates the exercise of ‘ actual” and “immediate ” 
command. The President confirms it by his letter of October gth, already cited, in 
which he says, ‘‘ If 7can get the troops in motion at this place, I shall set out for Williams- 
**port, thence to Bedford.” That he was at this time actually executing the duties of his 
military office is further shown by his letter of October 8th to Morgan, his letter of October 
2oth to Lee, and his message of November 2oth to Congress. In the first he says, “if 


*Findley’s History of the Whiskey Insurrection. 
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‘* imperious circumstances require it, the less must yield to the greater duties of my office, 
“‘and I shall march across the mountains with the troops.” In the second he distinctly 
contrasts the military duties he was then performing with the ‘‘civil duties” he proposed 
to resume by returning to the seat of government. In the third, after giving reasons for 
his return from the army, he says: ‘‘I have judged it most proper to vestme my duties at 
**the seat of government, /eaving the chief command with the Governor of Virginia.” 
Clearly from this, he had for a time laid aside his civil duties at the seat of government, 
for the purpose of attending in person to military duties at the seat of war. And further- 
more it appears plain enough from this that the Governor of Virginia did not have the 
chief command of the militia army until the President /¢/7 it to him by quitting the field. 
It is true that Washington is reported to have said at Carlisle that he did not ‘‘command 
“the army ## Jerson, but had appointed Governor Lee Commander-in-Chief.” The date 
on which he appointed Lee to command in person, or left him in chief command, is not 
material in this discussion. It would seem however that he had not appointed Lee as 
late as October Sth, for he said in his letter of that date to Morgan, if not required to 
cross the mountains, “I sa//—(that is at some future time)—‘“ place the combined force 
‘under the orders of Governor Lee of Virginia.” It seems clear that up to that date the 
President was exercising the command himself. 

The Governors bore the same relation to their respective forces that the President 
bore to the whole force. He and they exercised command on exactly the same principles. 
For the purpose of actual military command he fixed their relative military rank as al- 
ready shown. In our discussion, the historical fact of the President’s part in the whiskey 
insurrection is important only as bearing on the principle of command which controls alike 
the President and the Governors. Admitting, that at some date not known, the Presi- 
dent appointed Lee to command in fersen, it would still be true that up to the date 
of his departure, the President actually exercised the chief command himself. In his 
letter of October 20th to Lee he says of the troops: ‘In leaving them I have less to re- 
**gret as I know / commit them to able and faithful direction.” You will observe the 
force of the present tense of the verb commit. It seems to me that it was then and there 
that the immediate command was relinquished by the President and turned over to the 
Governor of Virginia, just as stated in my pamphlet, and that you are in error in charac- 
terizing my statement as ‘‘ diametrically the reverse of the fact of history.” 

Allow me also to say, in all kindness, that the “brief history” of the whiskey insurrection 
given in your letter of October 2oth, is defective in making no allusion to the documents 
I have cited ; for without considering them, Washington’s part, especially in the military 
operations, cannot be fully understood. 

A few words as to a general proposition in your letter and I shall close. 

You say “it is not to be supposed that the Chief Magistrate of the nation shall be 
“qualified to command in person, an army in the field, or direct the manceuvres of a naval 
**sqadron. Nor is it to be supposed that he could abstract himself from his other duties, 
“civil and military, to command in person on lana or sea, were he competent to do so. 
“ Either supposition is an impossibility, and therefore both are inadmissable.” 

On the basis of these assumptions, after we have had more than a hundred years of 
experience, you would transplant from the British military system to ours, certain features 
and titles which the founders of our government understood and rejected. That Wash- 
ington did not entertain the views you express concerning the military functions of the 
President, is proved by the foregoing extracts. 

It seems to me there is no more unstable foundation for a military system than the 
assumption that the actual head of it is incompetent, and if competent would necessarily 
be unable to perform his duties ; and so I judge the framers of our Constitution thought, 
for it is recorded, that ‘‘ objections were made to that part of this article by which the 
President is appointed Commander-in-Chief of the army and navy of the United States, 
“and of the militia of the several States; and it was wished to be so far restrained that 
**he should not command in person, but this could not be oblained.””* 

Looking from my standpoint, the only supposition admissable, is that the President 
is qualified for all the duties imposed upon him by the Constitution. The fact is the 
Constitution and laws afford him ample facilities for the efficient performance of them. 


Very sincerely yours, 
JAMES B. FRY. 
To GENERAL H. C, WAYNE, 
SAVANNAH, GEORGIA, 
*Luther Martin's Letter to Maryland House of Representatives. Elliotts’ Debate on Federal Consti- 
tution, 
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RELIC OF OUR WAR WITH MEXICO. 


omnes 


the city of Matamoras. 


| 
from which a brief extract is made. 

| * * * * * 

| 


Colonel George Meade (late U. S. Army) has presented to the Mu- 
seum of the Institution a sketch of the route taken by the Second Dra- 
goons, July-August, 1845, from Fort Jesup to Corpus Christi, as the 
advanced guard of the Army of Occupation under General Zachary 
Taylor. This interesting relic was recently found among the personal 
papers of the late Major General George Meade by his son; it was 
drawn by Lieut. George Stevens, 2d Dragoons, Acting Topographical 
Engineer, a young officer of great promise who was drowned May, 1846, 
while crossing the Rio Grande with a portion of his regiment to occupy 


The march is fully described by one of the participants in a letter to 
be found in the history of the regiment published sometime since* and 


Passing through a comparatively unsettled country, a southern clime, a six weeks, 
drouth, the month of August, the various contradictory reports in reference to forage, etc., 
with seven companies of dragoons and a train of sixty wagons might well have staggered 
a firmer and more practical mind. But the task voluntarily undertaken has been accom- 
plished and the regiment and train presented to the Commanding General in such fine 
condition as to have elicited the admiration of our friends of the infantry regiments and 
a complimentary order from General Taylor himself. True we encountered difficulties on 
the route and obstacles that seemed unsurmountable. Starting at three o’clock in the 
morning, and frequently at midnight, our marches of twenty-five and thirty miles were 
terminated before the heat of the day. Upon our arrival at the towns and villages we 
were greeted by the acclamation of the multitude assembled to welcome us. 
losses upon the route were principally from desertion, only three deaths having occurred 
onthe march * * * much of the distress and the consequent desertions may be at- 
tributed mainly to the circumstance that during the first six days over sixty horses’ backs 
were injured by the miserable saddles lately adopted by the Government and the riders 
consequently were dismounted and made to walk the remainder of the way. 
| An amusing circumstance, and one that is more flattering to the regiment than any 
other occurrence enroute, took place at San Patricio. The regiment had made an early 
start (12 M.) in order to accomplish a distance of twenty-seven miles to San Patricio and 
cross the Nueces by means of a raft which had been previously constructed. 
about 8 A.M. Byg A. M. every dragoon had swam the river with his equipments. 
ing the whole morning and especially at this hour had been heard what was at first sup- 
— to be firing of a salute at Corpus Christi. The continuation of the distant reports 

owever, together with the absence of Gen. Taylor who had informed Col. Twi 
express that he should meet him at San Patricio that day, convinced even the most 
skeptical that Corpus Christi had been attacked. ‘To Horse” was immediately sounded, 
then the “ Advance” and the field and convalescent were ordered to remain as a guard to 
the train. When we were fairly under way, however, and the stragglers were all up, the 


od officer left in charge reported that there were no sick, the number having suddenly been 


hundred and one and a half miles. 


and Bvt. Brig.-Gen. U.S. A. New York: D. Van Nostrand. 


reduced from fifty to nothing! * * The regiment arrived at Corpus Christi on the 
27th August, having rested eight out of the thirty-three days, and made a march of five 


From ro CANON witH THE Second DxaGoons.”’—An authentic account of Service 
in Florida, Mexico, Vi irginia and the Indian country, 1836-75. Compiled by Theo. F. Rodenbough, Colonel 
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AN UNCONSCIOUS MINISTER OF WAR. 


Charles XI. of Sweden, like his more famous but not wiser son, often 
indulged in habits more compatible with the state of a Subject than a 
Sovereign : he was a vigorous pedestrian and was wont to take long, sol- 
itary tramps, even in the cold season, in the neighborhood of his capital, 
dressed in plain and rather rough garb. One day, when out on one of 
those excursions, he fell in with a peasant driving an empty double sled 
on his return from market. The market men of that vicinity, for the 
convenience of different kinds of lading, frequently harness their teams 
to a pair of sleds, drawn one behind the other and connected by a link 
and bolt. This peasant, seeing a decent looking footman on a slippery 
road, invited the stranger to take a seat on the rear sled, and the latter 
accepted the civility. They soon got into conversation. The driver 
talked back at the stranger and the latter spoke forward to the driver. 
Charles soon brought up the subject of some changes, then supposed to 
be in contemplation, in regard to the manner of recruiting and subsist- 
ing the army. “The King,” I hear, “intends to do so and so,” said 
Charles. “ The King is a cursed fool,” said the peasant. ‘‘I could tell 
him of a much better way to raise and keep up an army.” “ Well,” 
said the unknown subject of reproach, *‘ you seem to be a shrewd man, 
what would you advise the King todo?” ‘“*I would,” said the foremost 
speaker, “ make each farm furnish and clothe a soldier, who, when not 
wanted in the field, could draw half pay while he remained at home and 
earned rations and wages for himself.” “ But,” said the rear speaker, 
“some estates are small and others large, how would you equalize the 
burthen?” “I would,” said the instructor of Royalty, “divide an 
estate into two or more homesteads, and put two or more small farms 
together, to make one homestead, and let each homestead produce its 
man.” “A very good plan,” said Charles, “ the King ought to know of 
it; and I would like to hear more of it in detail. Can you not callon me 
when you next go to town.” “Perhaps I can,” said the countryman, “if 
you will tell me your name, and where you live.” “ My name,” said the 
sled passenger “is Card Vasa, and I live at the Palace.” The driver 
started, and fixed a keen glance on his new acquaintance. He had seen 
portraits of the King who had a rather peculiar visage; it flashed on 
him at once that he had cursed the Lord's annointed to his very face. 
He plucked out the connecting bolt, and whipping his horses into a 
gallop soon disappeared with the foremost sled, while the other was left 
in the road with the King on it convulsed with laughter. 

I do not know that Charles ever rewarded his lowly instructor, or 
that he ever discovered his identity, but that rough hint is said to have 
been the original suggester of a plan of conscription which went into 
effect during the reign referred to, and, for aught I know, is in force yet. 
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This anecdote may be as fictitious as any of the interviews between King 
\ and Clown which figure so often in the old ballad lore of England, but 
the Swedish gentleman who related the story to me believed that it told 


of an actual fact. 
R. M. P. 


EPIGRAM. 


The following is perhaps old enough to be new to most readers of the 
present day. It refers to the Earl of Uxbridge who lost a leg at Water- 
loo while in command of the British Cavalry. 

He now, in England, just as gay, 
As in the battle brave, 

Goes to the rout, review, or play, 
With one foot in the grave. 


But Fate corrected Nature’s whim ; 
For he could walk with one: 
Two legs were thrown away on him 
Who always scorned to run. 
CONCENTRATED CRITICISM IN PINT CANS. 
(Kant’s Critique of Pure Reason. Translated into English by Max 
Muller. 2 vols. 8vo, Macmillan.) 
Max Muller has translated Kant 
In freer terms and fuller; 
Who now will finish up the job 
And clearly translate Muller ? 


(The Concepts and Theories of Modern Physics, by J. B. Stallo. 
International Scientific Series. 12mo. Appleton.) 
What Science says of Force and Mass, 
Our author thinks is shallow, 
But who shall now presume to guess 
What Science thinks of Stallo ? 


(What I Did in Battle. By Authors who were there. Many vols. 
Many pages. To be continued. 
Who licked Robin Lee ? 
Nobody but me, 
With my little Two-Three, 
I licked Robin Lee. 
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